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Tlic  training  materials  prepared  and  presented  to  the 
Quick  Strike  Reconnaissance  Image  Interpreters  will  be  used 
in  support  of  TRO  U2C,  Ground  Target  Detection  and  Identification. 
These  materials  and  the  preroutation  of  these  materials  will  form 
the  basis  for  defining  the  structure  and  content  for  future 
training  courses  prepared  for  real  time  reconnaissance 
exploitation  systems. 
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SECTION  1 
INTRODUCTION 


Documented  in  this  report  are  the  activities  performed  under  Contract 
r30f.0?-7G-r-045‘4 , during  the  period  October  1976  through  August  1977, 

Two  phases  of  the  contractual  effort  are  discussed  in  the  report.  These 
phases  are; 

1.1.  QUICK  STRIKE  RECONNAISSANCE  (QSR)  ORIENTATION  COURSE  PREPARATION 

The  basic  objective  of  this  first  phase  of  the  program  was  to  establish 
a training  course  outline  and  prepare  the  materials  to  be  used  in  the  delivery 
of  the  training  course.  Four  separate  tasks  were  accomplished  under  this 
phase.  These  tasks  are: 

1.1.1.  Course  Outline  Preparation 

The  foundation  of  anj'  training  course  is  to  grasp  an  understanding  of 
the  course  objectives,  and  tailor  the  course  to  meet  these  objectives.  This 
task  was  accomplished  early  in  the  program;  however,  revisions  to  the  course 
outline  were  made  during  diffex^nt  stages  of  course  material  preparation. 

These  changes  came  about  to  insure  thorough  coverage  of  instructional  naterial 
and  to  avoid  redundancy  between  the  various  blocks  of  instruction. 
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1.1.2. 


Review,  Select  and  Prepare  Course  Materials 


AN/AAD-5  infrared  itnagej?y,  and  PAVE  TACK  FLIR  data  was  reviewed  and 
selected  for  use  in  the  QSR  Orientation  Course.  All  materials  were  prepared 
in  viewgraph  form,  incorporated  into  Practical  Exercises  (PE's),  or  were  used 
in  scenarios  devised  for  particular  blocks  of  instruction. 

As  part  of  this  task,  a visit  to  Air  Force  Training  Command  (AFTC), 

Lowery  AFB,  Colorado  was  made  to  monitor  the  infrared  imagery  interpretation 
instruction  blocks  offered  by  the  command,  and  to  review  their  course  materi- 
als. This  visit  provided  an  insight  into  the  infrared  training  that  the  QSR 
interpreters  previously  received,  and  was  an  Invaluable  aid  in  establishing 
the  course  outline  for  QSR  training. 

1.1.3.  AN/AAD-5  Exploitation  Manual  Update 

It  was  determined  that  since  the  AN/AAD-5  infrared  system  was  not  yet 
operational,  many  of  the  QSR  interpreters  would  be  unfamiliar  with  its  charac- 
teristics and  the  imagery  collected  by  the  system.  Therefore,  it  was  decided 
to  update  the  existing  AN/AAD-5  Infrared  Exploitation  Manual  and  include  it 
as  part  of  the  training  materials  provided  in  the  QSR  Orientation  Course. 

The  existing  manual  was  reviewed,  and  necessary  changes  pertaining  to  the 
production  hardware  were  noted.  Current  operational  Imagery  examples  to 
include  comnon  types  of  distortions  and  sensor  malfunctions  were  incorporated 
into  the  manual.  In  addition,  documentation  of  the  LORAN/Geographic  coordinate 
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conversions  (provided  by  USAF  TAWC/ERR)  were  included  as  a separate  section 
to  the  updated  inanual. 

1.1.4.  QSR  Orientation  Course  ”Dry  Run” 

Prior  to  delivering  the  training  course  at  Eglin  AFB,  Florida,  all 
instruction  blochs  were  reviewed  at  RADC.  Each  Practical  Exercise  (PE)  was 
presented  to  image  interpreters  working  in  the  RADC/IRRE  Reconnaissance  Data 
Base,  Rome  Research  Corporation,  and  Pattern  Analysis  and  Recognition  (PAR) 
Corporation  to  insure  that  the  content  of  each  exercise  was  of  high  quality 
for  the  training  course. 

1.2.  PRESENTATION  OF  THE  QUICK  STRIKE  PJECONNAISSANCE  ORIENTATION  COURSE 

The  second  phase  of  the  program  was  the  course  delivery.  The  QSR  Orien- 
tation Course  classroom  was  set  up  in  Hanger  #68,  Eglin  AFB,  Florida,  During 
the  period  6-17  June  1'’77  the  orientation  course  was  presented  to  twelve  USAF 
image  interpreters.  Upon  completion  of  the  course  each  interpreter  was  asked 
to  complete  a course  evaluation  sheet.  The  results  of  this  evaluation, 
including  comments  noted  on  the  sheets  by  the  students,  are  included  in  this 
report . 

This  report  contains  a description  of  the  work  performed  under  both 
phases  of  the  program  during  the  eleven  months  of  the  contractual  effort. 
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SECTION  2 


PROGRAM  TASKS 

2.1.  PHASE  I - TASK  1 - COURSE  OUTLINE  PREPARATION 

After  gaining  a thorough  understanding  of  the  Quick  Strike  Reconnaissance 
concept  and  the  QSR  Orientation  Course  objectives,  work  commenced  on  preparing 
a Course  Outline/Schedule.  Based  on  personal  experience  resulting  from 
completion  of  various  imagery  interpretation  courses,  and  the  information 
obtained  from  the  Air  Force  Training  Command  staff  at  Lowery  AFB,  it  was 
decided  that  training  should  not  exceed  a six-hour  classroom  day.  The 
outline/schedule  established  for  the  training  course  is  shown  in  Table  2-1. 

The  objectives  of  each  instruction  block  that  were  accomplished  during  the 
training  course  are  included  in  the  paragraphs  that  follow. 

2.1.1.  Day  1,  Instruction  Block  1 - Introduction 

The  objective  of  this  block  of  Instruction  was  to  introduce  the  student 
interpreter  to  i)  the  Quick  Strike  Reconnaissance  Concept;  2)  the  ix>le  of  the 
image  interpreter  in  this  concept;  3)  the  physical  layout  of  the  Quick  Strike 
Reconnaissance,  Reconnaissance  Reporting  Facility  Exploitation  Shelter  (QSR, 
RRF/ES);  and,  4)  the  objectives  of  the  Orientation  Course. 

During  this  block  of  instruction  the  interpreter  was  made  aware  of  the 
QSR  reconnaissance  cycle  as  compared  to  the  conventional  "recce-cycle”  that 
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Tiiblc  . - j Quick  jil  rikp  RoconTi.Tissnncc  Hccir-I<oa  l Time  Infrnred  rrviinir;;  Course 
Out]  ine/Sche<lulc 


Instruction 

Subject 

Class  H 

Block  II 

Subject 

Duration 

1 

1 

Introduction  2 

-3  Hours 

n 

History  of  Real  Time  and 
Nsar-Real  Time  Interpretation 

3 Hours 

2 

3 

Infrared  Pi'inciples 

2 Hours 

U 

Infrared  IinaRer^y  Cliaracteristics/ 
l.R.  Signat'ares 

U Hours 

3 

t; 

Characteristics  of  the  AM/AAD-5 
Infrared  System 

3 Hours 

6 

Characteristics  of  the  PAVE  TACK 
FhIR  System 

3 Hours 

h 

M 

•1 

••  ^ /S  ^ ^ A A VK  4'  % ^ ^ 

i/tr  t.  c tuiU  *.  X i x^..a  L xt./i4 

Techniques  - AM/AAD-'j,  Near-Real  Time 

V t tOwi.  c» 

s 

'1 

" Target  Detection  and  Identification 
Techniques  - PAVE  TACK  PLIR,  Near-Real 

G Hours 

Time 

Saturday 

- - - No  Classes 

Sunday 

- - - Mo  Classes 

f5 

Interrelated  Variabl  -s  Affecting 
Inter'i-reter  Performance  in  Near'- Real 
Time  and  Quick  Strike  Reconnaissance 

3 Hours 

0 

* Data  Base  P^op^l^ation  and  Utilization 

1 Hour 

10 

Mission  Planning  Considerations 

1 Hour 

11 

Lab  Work,  Study  Period 

1 Hour 

7 

11 

Lab  Work,  Study  Period 

2 Hours 

11  * Practical  examination  (P.C.)  2 Hours 


12  * Practical  Exercise  in  Near'- Real  Time  2 Hour's 

- AN/AAD-5  and  PAVE  TACK  ELTR 
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Tabic  2-1 


(Continued) 


9 


'J 


10 


13  * Scenario  1,  Mission  Planning  and 

Preparation 

in  * Scenario  2A  and  2B  Near-Real  Time 

Target  Detection,  Identification  and 
Reporting  on  AN/AAD-5  Imagery 

15  * Scenario  3,  Near-Real  Time  Target 
Detection,  Identification  and  Reporting 
on  PAVE  TACK  FLIR  Video 

16  * Scenario  4,  Near-Real  Time  Target 

Detection  and  Identification  on  PAVE 

TACK  FLIR  and  AN/AAD-5  Imagery 

17  Final  Exam 

17  Exam  Correction  and  Review 

18  Closing  Remarks 


To  include  practical  exercises 
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. Hour 
) Hours 

t Hours 

? Hours 

L Hour 
1 Hour 
1 Hour 


he  is  lemi.liar  with.  lie  was  introduced  to  variou.';  jargon  that  he  would  be 
hearing  throughout  the  course.  The  meaning  of  reaJ  time  and  near-real  time 
interpretation  was  made  clear  during  the  first  hour  or  so  of  the  training 
program,  hach  interpreter  became  aware  of  wliat  is  meant  by  "time-sensitive" 
targats  and  understood  hi.s  responsibility  for  the  rapid  detection,  identifica- 
tion and  reporting  of  tiiene  target.s. 

A "Quick  Strike  Heconnaissance"  training  film  prepared  by  Aeronautical 
Systems  Division  (ASD)  of  Air  Force  Systems  Command  (AFSC)  was  shov/n  to  tlie 
class.  Several  viev/graphs  were  presented  as  training  aids  clurin)'  this  fir.st 
block  of  instruction,  and  th  -ughout  the  course. 
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Day  1 , Instruction  block  - History  of  Peal  Time  and  Near-P^al  Time 
Interpretation 


During  this  block  of  instr  interpreter  g.ained  an  understanding 

or  tl^e  value  and  effectiveness  s irne  and  near-roa]  time  infrared 

imagery  interpretation. 

The  history  of  real  time  and  near-real  time  interpretation  studies, 
along  with  operational  eiiiployment  of  the  concept  viiir,  i^re.sented.  Sevei’ul 
viewgraphs  'x>f  infrai'ed  iinagei’y  examples  collected  by  earlier  systems  were 
used  to  pictorially  illu.strate  the  vast  .'rd/auces  made  in  the  stat'  of  the  art 
of  real  time  ini nrpretation . 
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A 16mm  TLIR  movie  of  an  actual  combat  neconnaissance/strike  mission 
flown  in  Southeast  Asia  v;as  shown  to  the  class.  The  film  was  of  a Gunship 
mission  fragged  against  several  time-sensitive  targets.  It  is  felt  that  this 
film  stimulated  tlie  interpreter's  confidence  in  the  real  time/near-real  time 
concept.  To  conclude  this  instruction  block  and  the  first  day  of  instruction, 
the  class  was  introduced  to  a 15-minute  PAVE  TACK  video  tape  displayed  on 
CONRAC  RBQ-lVc  video  monitors. 

2.1.3.  Day  2,  Instruction  Block  3 - Infrared  Principles 

Infrared  theorv,  to  in<']ude  the  infrared  spectrum  (with  concentraticn  on 
the  .spectral  region;.  <ute!id.jnt  to  tlie  AN/AAD-5  and  PAVE  TACK  FLIR  systems), 
atmospheric  transniiss ion  of  T!^,  basic  radiation  laws,  and  infrared  physics 
was  covered  at  this  time.  'Die  theory  was  reenforced  by  presenting  theoretical 
examples  on  actual  inirared  imagery  in  viewgraph  forms. 

2 . 1 . U . Day  3,  Instruction  Block  ‘i  - Infrared  Imagery  Characteristics/IR 
Signatures 

Techniques  used  in  the  interpretation  of  infrared  imagery  were  presented 
during  tliis  block  of  instruction.  The  interpreter  became  aware  of  the  rela- 
tionship that  exists  between  the  apparent  temperature  of  an  object  and  its 
image  tone.  The  "Inverse  Square  Law,"  and  Lambert's  "Law  of  Cosines"  was 
reviewed  from  In;3truction  Block  3 using  infrared  imagei'y  examples  to  give 
each  interpi’eter  a more  thorough  understanding  of  infrared  theory.  Emphasis 
v/as  !>laced  on  fainil  iarii-ang  the  class  with  the  basic  IR  signatures  of  a 
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selected  clasr,  of  targets  (time -sensitive)  and  indicatin;!,  di;;s  irnilarities 
that  arise  due  to  variances  that  can  and  wifi  occur  in  tl^e  data  collection, 
information  processing  and  display  cycle.  Since  a given  type  oi  target 
appears  differently  when  imaged  by  a line-scan  sensor  system  (such  as  tlie 
AN/AAD-b)  scanning  in  a nearly  vertical  mode  than  when  imaged  by  a i'LlK 
system  in  a slant-range  mode,  imagery  samples  from  both  types  of  sensors  v;ere 
presented  to  the  class. 

2 . 1 . b . Day  3,  Instruction  Block  5 - Characteristics  of  the  AN/AAD-b  Infrared 
System 


The  objective  of  this  block  of  instruction  was  to  familiarize  the  inter- 
preter with  the  AN/AAD-5  infrared  system. 


Scanning,  processing,  and  subassemblies  and  techniques  were  discussed 
and  illustrated.  Daytime  and  evening  imagery  examples  were  presented,  along, 
with  examples  depicting  the  re-sults  of  various  system  malfunctions. 

To  ol'fer  t)ie  student  a better  understanding  of  how  the  AN/AAD-b  system 
operates,  a briefing  on  tlie  system  was  provided  by  Honeywell  Radiation 
Corporation's  field  representative.  The  student  saw  the  system  bench  operated 
during  a thirty-five  minute  briefing  session. 
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. .1 . f . 


Day  3,  Instruction  Mock  6 - Cbjr.ictov.ir.tios  of  the  PAVE  TACK  FLIR 
System 


Because  the  PAVE  TACK  FLIR  System  is  a newly-developed  reconnaissance 
tool,  a major  portion  of  this  instruction  block  dealt  with  the  characteristics 
and  oj.eratinR  parameters  peculiar  to  the  system.  In  addition,  the  PAVE  TACK 
display  elements  were  presented  to  the  interpreter  in  viewgraph  foi-m  and 
explained  in  detail.  Various  target  scenes  photographed  off  the  CONRAC  video 
monitor  were  also  presented  in  viewgraph  form.  These  scenes  displayed  targets 
imaged  under  a variety  of  collection  conditions  to  include  image  degradation 
resulting  from  system  malfunctions,  and  data  collected  during  adverse  weather 
conditions.  The  students  were  shown  a thirty-minute  PAVE  TACK  tape  during 
this  instruction  block. 

2.1.7,  Day  4,  Instruction  Block  7 - Target  Detection  and  Identification 
Techniques  - AN/AAD-B,  Near-Real  Time 

The  key  ingredient  to  effective  real  time  interpretation  or  near-real 
rime  interpretation  is  rapid  target  detection  and  accurate  target  recognition. 
The  ability  to  perform  in  these  areas  is  the  result  of  training  and  experience. 
During  this  block  of  instruction  the  students  were  taught  to  scan  AN/AAD-5 
imagery  employing  all  techniques  of  image  interpretation.  The  majority  of 
the  instruction  took  place  In  t!ie  form  of  "Practical  Exercises"  (PE's). 

Imagery  containing  annotated  targets  was  presented  to  the  interpreters  at 
various  speeds.  The  interpreters  were  asked  to  record  their  interpretations 
of  the  annotated  targetfi.  Upon  completion  of  this  exerci.se,  a "Free  Search 
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wns  conducted.  During  this  exorcise  one  intorpreler  was  recjuired 
to  detect  and  annotate  uli  "time-sensitive"  targets  found  on  the  Film,  while 
the  second  interjireter  assumed  res])onsibility  For  accurate  interpretation  of 
the  annotated  targets,  hach  interpreter  was  allotted  a lisnited  amount  of 
time  to  detect  and  identify  the  targets. 

These  Practical  Fxercises  served  as  a tool  to  teacli  the  interpreter 
rapid  target  detection  and  identification  techniques.  They  also  familiarized 
the  interpreter  with  the  OSR  "team  concept"  i.e.,  one  interpreter  detects 
targets,  the  other  identifies  the  detected  targets.  During  the  exercises 
each  student  had  the  opportunity  to  work  at  a "de"  ctiori  station"  and  an 
"identification  station."  Six  hours  were  allocated  to  detecting  and  identi- 
fying targets  on  AN/AAD-S  infrared  imagery. 

2.1.0.  Day  0,  Instruction  Block  7 - Target  Detection  and  Identification 
Techniques  PAVL  TACK  FLIR,  Near-Real  Time 

The  objective  of  this  second  part  of  Instiniction  Block  7 was  to  teach 
the  student  interpreter  to  rapidly  detect  and  identify  "time-sensitive" 
targets  off  video  monitors  displaying  PAVE  TACK  EL.IR  data. 

Each  interpreter  became  familiar  with  the  CONRAC  RDQ-17c  video  monitor, 
and  was  instructed  to  experiment  with  the  brightness  control,  contrast  conti'ol, 
and  polarity  and  magnification  switches.  They  were  asked  to  use  the  controls 
available  on  the  CONRAC  to  enhance  the  data  presented  to  them  and  thus  improve 
their  interpretation  capability. 
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Four  40-minute  PAVE  TACK  tapes  were  presented  in  the  form  of  Practical 
Exercises.  These  exercises  were  condvicted  in  a manner  similar  to  the  AN/AAD- 
b exercises;  however,  target  detection  and  identification  were  done  simultane- 
ously. After  completing  each  exercise,  the  interpreters  were  "talked  through" 
each  tape,  and  their  answer  sheets  were  corrected. 


P . 1 . 9 . Day  6,  Instruction  Block  0 - Interrelated  Variables  Affecting 

Interpreter  Performance,  Instruction  Block  9 - Data  Base  Preparation 


and  Utilization,  and  Instruction  Block  10  - Mission  Planning 


Considerations 


The  objective  of  Instruction  Block  8 was  to  familiarize  the  interpreter 
with  conditions  that  can  adversely  affect  his  performance  ’’n  near-real  time 
interpretation.  Two  main  variables  were  discussed; 


1 - Stimulus  Variables  (Display  Conditions),  and 

2 “ P.esponse  Variables  (Interpretation  Condition;;) 


Tv;o  techniques  available  to  the  09H  interpreter  that  can  effect  both 
stimxilus  and  response  variables  are  Oata  base  preparation  and  mission  planning/ 
prepai-ation . Because  of  this,  Instruction  I'lockr.  8,  0,  and  10  were  dealt 
with  together.  By  presenting  the  material  in  this  manner  each  interpreter 
became  aware  of  the  importance  of  thorough  mission  planning/preparation.  He 
also  recognized  the  value  of  a data  base  when  i>r‘-paring  For  a QSR  mission, 
and  while  performing  during  a Q2R  mission. 
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In  addition  to  <■  t)iirly-m,inuto  I'l.lR  tape,  several  viewj’raphs  v/ore  used 
during  these  insti'uction  blocks. 

2.1.10.  Day  G,  Day  7 Instruction  Block  .11  - Lab  Work,  Study  Period 

The  intent  of  this  three-hour  study  period  was  to  allow  the  student 
interpreters  adequate  rirne  to  I'ead  tb.e  AN/AAD-S  Infrared  L'xploitation  Manual 
(updated  under  the  scape  of  this  contract).  In  addition,  all  instructors 
made  tVienselves  available  to  answer  questions  the  students  had  concerning  any 
material  covered  during  paevious  blocks  of  instruction. 

? . .1 . 1 1 . Day  V,  Instruction  Block  11  - Practical  Cxanilne lion 

This  two-hour  block  ot  instruction  was  comp>rised  of  a one-hour  practical 
examination  in  detecting  and  i<tcnti  fying  specific  targets  on  AN/AAl)-;>  infrared 
imagery  under  simulated  near-real  time  conditions.  During  the  second  hour 
the  interpreters  were  given  an  examination  in  detecting,  and  identifying 
specific  targets  on  PAVb  TAOR  n,TR.  The  results  of  this  examination  provided 
the  instructors  with  information  concerning  the  student  interpreter's  progress 
to  date . 
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. 1 , ,U- . Day  V,  Tnntruction  Ulock  12  - Pract~ical  rxercisG  In  Nertr-RectI  Time 
Tar{’of  Dotoction  and  Identification  - AN/AAD-!)  Titiagery  and  I^VC 
TACK  TLIK 


T1)C  objective  of  tliis  practical  exercise  was  to  offer  tlio  interpreters 
additional  experience  working  in  teams.  Data  was  presented  in  the  form  of 
"hardcopy"  AN/AAD-b  infrared  imagery  viewed  over  RTCHARDS  9xM0  light  tables, 

Ilia  1‘AVb  TACK  I'LIR  data  displayed  on  tlie  CONRAC  video  monitot'S.  Two  senior 
ranking  NCO's  acted  as  OSR  team  chiefs  and  supei^vised  the  exorcise.  Each 
exercise  was  timed  to  give  the  teams  experience  in  rapid  target  detection  and 
identification. 

? . 1 . 1 3 . Day  0,  Instruction  block  13  - Scenario  1,  Mission  Planning/Dreparation 

This  scenario  served  a.s  a practical  exorcise  and  complomontod  the  material 
covered  during  Instruction  IJlock  10. 

During  this  ono-lioui‘  scenario  the  QSK  interpretation  team  was  notified 
iliat  a QSR  mis.sion  had  boon  fragged  to  Fly  in  a designated  target  area  against 
specific  types  of  targets.  The  team  then  prepared  for  the  mi.ssion. 

? . 1 . 1 h . Day  0,  Instruction  Block  14  - Scenario  2A  and  2B,  Near-Real  Time 

Target  Detection,  Identification  and  Reporting  on  AW/AAD-5  Imagery 

The  three  iirimary  functions  to  be  accomplished  in  near-real  time  ground 
exploitation  of  imagery  were  covered  during  this  instruction  block  with  emphasis 
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on  report  'on,  I'lu'  inier'protor  became  thoi'OURhly  familiar' 

with  the  QoK  "Qviick  Ke|>ort"  format,  anrl  Of'.R  ropoT'tinf'  procedures. 

Working  in  teams,  t’ne  interpreters  participated  in  practical  exercises 
presented  in  scenario  form.  Puring  these  exercises  targets  were  reported  on 
QSR  "Quick  Report"  forms. 

This  provided  the  intei^preter  with  experience  using  this  type  of  report, 
and  witl’,  the  abbreviations  used  in  tire  report  format. 

AN/AAD-'j  imagery  was  used  during  this  scenario. 

? . 1 . .1  b . Day  b.  Instruct  ion  Block  lb  - Scenario  3,  Near-Real  Time  Target 
l.')etC‘Ction,  Identification  and  Rev)orting,  on  PAVR  TACK  FLTR  Video 

i'lris  r.cenario  was  condvictod  in  the  Scune  manner  as  scenarios  2A  and  2h; 
tiowGver,  PAVi;  TACK  l'hTi\  data  V'<as  used  rather  than  AN/AAD-5  imagery. 

2 . V . K> . Day  d.  Instruction  Block  16  - Scenario  4,  Near-Real  Time  Target 

Detect  ion,  Ideiit i fie ation  and  Reporting  on  PAVE  TACK  PL IR  and  AN /A AD- 5 
Imagery 


This  scenario  wa.s  conducted  in  tVie  same  manner  ns  those  presented  dutring 
Instruction  Blocks  Id  and  15.  PAVE  TACK  IT, III  data  and  AN/AAD-5  imagery  was 
used  in  this  scenario,  providing  additional  experience  to  the  .student  inter- 
preter,s. 
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2.1.1V. 


Day  10,  Insti^uclrion  Hlock  IV  - riii.il  l!x.imiii-i i ion 


f inal  examination  w.ir.  pneuarod  to  test  the  in torpre tors  on  ttieir  uiiden- 
standing  of  the  QGK  Concept,  and  iheir  afjility  to  perform  interpretation  tasks 
in  near-real  time  conditions.  Because  of  the  knowledge  disi>iayed  tlii'ougliout 
the  cotjrse  by  the  interpreters,  tfi©  examination  was  not  administered.  Cach 
student  was  asked  to  evaluate  the  course  during  tliis  scheduled  one  hour  block 
of  instruction.  Tlie  results  of  this  ovaluatioi^  will  be  discussed  later  in 
tliis  report. 

2.2.  PHASi:  I - task  ? - KKViriW,  SELLTT,  AND  PREPAHE  COURSE  MATERIALS 

While  preparing  the  QSR  Orientation  Cours<;  Outline,  an  osfiin.ito  was  made 
as  to  tl'.c  amount  of  aN/AAD-5  infrared  imagery,  and  PAVE  TACK  EI.TR  dat.-i  needed 
for  the  various  instruction  blocks.  USAF  and  other  Oovernmant  agencies  viere 
contacted  in  an  effort  to  obtain  adequate  training,  materials.  Described  in 
the  pai’agraphs  that  follow  arc  the  procedures  used  to  review,  select,  and 
prepare  these  materials. 

2.2.1.  Review,  and  Selection  of  Training  Matorial.s 

Training  materials  reviewed  for  u.so  in  the  orientation  course  were: 

o AN/AAD-5  Infrared  Imagei^y 

PAVE  TACK  ELIR  Tapes 


o 
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o V i ewr.'^rtpl'*''^ ' 

o I'lUCigoi'y  liitorprot.'.-itirin  Knnviti ,1  ,■;  riud  Im.if  ory  1 nter]  r-:>t -it  i on 

Keya  nncl  'I'ochn.ica.i  I'oiioptr. 


AN/AAD-'i  iniivu-ad  'inarurv 


It  was  determined  during  the  early  months  of  the  contractual  effort  that 
a lariiu  amount  of  AN/AAI.'-'j  infrared  im.3);ery  wovild  be  reejuirod  fn  provide  the 
tt'lH  interpreters  with,  sufficient  data  for  optimum  traininK- 


Tmafiery  was  obtained  from  four  major  source.':.  These  sources  were: 


Rome  Air  bcvolopment  Centex''  (KAOC/lKlO  Roconnair.sanco  Data  Dnse 
.17 til  Tactical  Reconna.iasance  Sf^uadron  CVR'd),  USAl'f: 
iJSAl  TAWC/LRH,  and  U,e 
Uoiense  Intel li>ience  Ai>cncy  (DIA) 


rmpliusis  wa.s  placed  on  selecting  imagerv  containing  targets  of  a "time" 
sensitive"  nature,  since  these  are  the  lyt-es  of  targot.s  that  a (JSK  mi.ssion 
will  f)0  l,!own  against.  In  adxlition,  Li  was  ueconsary  to  sivleci  ii!ifi(>orv  flov/n 
at  altitudes  comparahj.o  to  those  f.lown  dui'inn  a Ouick  s'trile  Reconnaissance 
min.s  ion. 


fiovonteen  AN/AAi'i-‘j  mi.ssions  (apnroximaleiy  AOO  line.ir  feet-  of  imagery) 
were  located  in  the  RAPC/IIvKl,  Keconnais.sance  Data  Base,  Griffiss  AH!,  New 
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York.  Tiicse  iivi*  ion.“-  w«?ro  rc-viewed.  and  imai’.orv  col  l.rCtL'd  at  tho  .ippropriaro 
all  vlufipp  th.ir  coniainad  tat'got:  examples  waa  selected  for  viso. 


The  17th  T!h 
ional  AN/.aAi-'-S 
limited  amount  o 


s loc.atocl  .in  (iSAn:  was  eontaeted  In  an  of  Fort  to  obtain  addi- 
invipery,  ;)uo  to  (nrcraif  attitude  limitations  in  USAni,  a 
? ina.ntiry  wa.s  l•■.ndG  avai.laMc.  riftoon  examples  containinj- 


targets  of  a time -sensitive  nature  were  received  from  tlie  TI'S.  All  of 


tiiis  iiidtei'ial  was  reviewed  and  used  in  tho  training  cour.se. 


The  bulk  of  AN/AAD-!;  imagev'y  was  procured  from  ikSAl'  TAW(7i:i<R,  bRlin  Arit» 
i'lorida,  Over  d,00O  linear  feet  of  imagery  was  reviewed  at  TAWC,  and  ‘»,n'.o 
linear  feet  was  selected  as  training  material. 

In  an  effort  to  obtain  a widor  variety  of  target  lyi)C'S,  additional 
AN/AAD-Ii  imagery  was  requested  from  DTA.  ‘'vor  !iOO  .linear  feet  wa.s  received 
and  rcviowo<l  for  target  selection. 


2..M.V.  PA VI.  TACK  rblK 


All  PAVi;  TACK  n,]R  used,  in  tbo  QSR  Orientation  Course  was  obtained  from 
TAWC.fni.K.  Over  hO  T!.!!'.  tepo.s  v.-os'o  reviewed  in  tb.e  i’AVl'.  TACK  office  at  l.'glin 
Al'U.  Porty-tliree  tapes  were  dubbed  for  u.s«  in  tho  traininf'  program.  Selec- 
tion of  tbo  tapes  wa.?  based  on  overall  image  qi'ality  .and  tho  number  of  time  - 
r.onsitivo  targe i.s  available  on  ea>cli  mission. 
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2. 2. 1.3.  Viewgraphs 


The  viewgraph  file  in  the  RADC/IRR  P.econnaissaiK'.e  Data  Base  vfas 
researched  for  viewgraphs  that  could  be  used  in  the  ti'aining  course.  Several 
viewgraphs  documenting  the  history  of  near-real  time  and  real  time  interpreta- 
tion were  selected  as  training  aids.  In  addition,  the  file  contained  view- 
graphs  pertaining  to  infrared  theory.  These  were  also  selected  for  the 
training  course. 

2.2.1. 4.  Imagery  Interpretation  Manuals  and  Related  Imagery  Interpretation 
Keys  and  Technical  Reports 

The  RADC/I1?R  I’oconnaissanco  Data  Base  was  tlie  primai'y  source  for  obtain- 
ing interpi'otation  manuals,  keys,  and  technical  reports.  Over  7f>  dil  fei'ent 
documents  pertaining  to  infrared  theory,  interpretation  of  Infrared  imagery, 
real  rime  and  near-real  time  interpretation  of  infrared,  and  f'LIR  were 
reviewed  and  researched  for  training  data.  the  bibliography  for  a listing 

of  the  primary  documents  in  which  information  was  extracted  for  the  training 
program. 


2.2.2.  Preparation  of  Training  Materials 

A Quick  Strike  Reconnaissance  Training  Manual  (Appendix  A)  was  prepared 
and  provided  to  each  interpreter  participating  in  the  QSR  Orientation  Course. 

Propaxvition  of  training  material  included: 
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o Textual  data  composition  for  each  training  block, 

o Viev;graph  construction, 

o AN/AAD-5  imagery  annotation,  "mock-up,"  and  reproduction, 
o Lditing  and  dubbing  of  PAVE  TACK  FLIR  data 

o Development  of  Practical  Exercises  and  Practical  Examinations, 
o Scenario  development,  and 

o Construction  of  Instruction  Block  Training  Packets 


2. 2.2.1-  Textual  Data  Composition 


Each  training  block  of  instruction  was  researched  and  written  for  inclu- 
sion into  the  QGR  Iraining  Manual.  All  textual  material  was  typed  on  magneti-c 
cards  and  "played  back"  on  reproducible  rasters. 


2.2.?. '2.  Viewgraph  (Construction 

All  illustrations  and  imagery  examples  included  in  the 
training  manual  vier'e  prepared  in  viewgraph  form,  and  included  in  the  appro- 
priate liistructiovi  Block  Training  Packets  (refer  to  Section  2.2.2.G.), 


Over  200  vifiwgraphs  were  preparer!  .is  instruction  aids  for  the  course. 


2, 2. 2. 3.  AN/AAD-!)  Imagery  Annotation,  Mock-Up  and  Roi^roduction 

AN/AAU-b  imagery  selected  for  use  in  the  training  course  v/as  inter- 
preted in  detail.  Appropriate  targets  were  annotated  by  image  scene,  and 
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keyed  to  overlays  and  ansv/er  sheets.  Duplicate  negative  transparencies  v;ere 


"mocked  up"  to  simulate  the  AN/AAD-^  data  as  it  would  be  received  in  the 
RRr/Cfj,  ar.d  were  reproduced  in  quanfitv  for  use  in  Practical  Exercises.  Six 
Practical  ]>.erciaes  and  scenarios  vrere  prepared  for  interpreter  training. 
Adequate  "filler"  (imagery  containing  no  significant  target  activity)  was 
included  in  each  exercise  and  scenario  to  typify  an  actual  QSR  mission. 

O.’er  1, r ] inear  feet  of  imagery  was  prepared  for  reproduction  and  for 
use  in  training. 

2. 2, 2. a.  rdit.ing  and  tubbing  of  PAVE  TACK  r’LTR  Data 

Data  from  forty-three  PAVE  TACK  ELIR  tapes  were  reviewed  utilizing  the 
COIIRAC  P.i)0-17c  video  monitors  and  the  IVC  S25A  video  recorder.  Tapes  contain- 
ing QEP.  I rget  examples  were  dubbed  for  u.se  in  the  training  course.  In 
addition,  taper,  depicting  the  effects  oF  adverse  weather  conditions  on  FLIR 
vjere  dul)bed  along  with  examples  of  data  acquired  in  the  display  modes  listed 
in  Table  2-2. 

Table  2-3  lists  the  duration  of  each  tape  dubbed  by  Instruction  block  and 
aub;ject , 

A total  of  330  minutes  of  PAVE  TACK  ELIR  data  was  dubbed  and  used  in  the 
training  course. 
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Table  2-2  PAVE  TACK  FLIR  Display  Modes 


Display  Letters 

Mode 

TRK 

Track 

SP 

Snow  Plow 

TM 

Terrain  Monitor 

MPT 

Memory  Point  Track 

FWD 

Forward  Acquire 

R 

Right  Acquire 

L 

Left  Acquire 

CUE 

Cue 
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Table  2-3 


PAVE  TACK  n.lR  Data 


Instruct  ion  Block 


1 

6 


7 


0 


11 

12 


16 


Subject  Tape  Duration 

Introduction  Minutes 

Characteristics  ot  the  PAVE  TACK  30  Minutes 
ri.IR  System 

Tarp,et  Detection  and  Identifica-  120  Minutes 
tion  Techniques  - PAVE  TACK  ELIR, 

Near-Real  Time 

Interrelated  Variables  At'l'ecting  30  Minutes 
Interpreter  Perfoi^mance  in  Near- 
Real  Time  and  Quick  Strike 
Reconnaissance 

Practical  Examination  20  Minutes 


Practical  Exercise  in  Near-R.eal  30  Minutes 
Time  AN/AAD-S  and  PAVE  TACK  ELIR 

Scenario  #3,  Near-Real  Time  !>!>  Minutes 

Target  Detection,  Identification 
and  Reporting,  on  PAVE  TACK  ELIR 
Video 


Scenario  /.‘‘i,  Near-Real  Time  Target  30  Minutes 
Detection  and  Identification  on 
PAVE  TACK  ELIR  and  AN/AAD-f>  Imagery 
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2.2.2. &.  Development  of  Practical  Exercises  and  Practical  Examinations 

Practical  Exercises  and  Practical  Examinations  were  developed  using  the 
AN/AAD-b  infrared  imagery  and  the  PAVE  TACK  FLIP  tapes.  Each  exercise  was 
designed  to  train  the  interpreter  in  rapid  target  detection  and  recognition. 

In  addition,  two  scenarios  were  developed  as  practical  exercises  in  report 
generation. 

All  exercises  typified  QSR  missions  in  that:  1)  imagery  was  presented  in 

short  segments  with  clear  acetate  leader  (in  the  case  of  "hardcopy"  AN/AAD-5) 
separating  each  image  scene,  2)  imagery  was  collected  at  altitudes  peculiar  to 
actual  QSR  missions,  3)  targets  depicted  on  the  imagery  were  of  a time-sensi- 
tive nature,  and  4)  the  image  interpreters  wore  required  to  complete  their 
interpt'etations  in  a time  frame  consistent  with  the  QSR  cycle. 

Over  57%  of  the  QSR  training  was  presented  in  the  form  of  Practical 
Exercises.  The  objective  of  each  exercise  can  be  found  in  the  appropriate 
instruction  blocks  of  tlie  Quick  Strike  Reconnais.sance  Training  Manual  (Appen- 
dix A). 


2. 2. 2. 6.  Scenario  Development 

Scenario.^  were  prepared  in  the  form  of  Practical  Exercises.  Each 
scenario  was  designed  to  familiarize  the  interpreter  with  his  duties  and 
responsibilities  when  working  in  the  KRF/ES,  During  each  exercise  the  inter- 
preter was  informed  of  the  .specific  types  of  targets  he  would  be  responsible 
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to  report.  Table  2-U  depicts  the  instruction  blocks  that  were  presented  in 
scenario  form.  The  objective  of  each  scenario  can  be  found  in  the  appropriate 
instruct  ion  block  of  the  Quick  Strike  Reconnaissance  Training  Manual  (Appendix 
A). 

2. 2. 2, 7.  Construction  of  Instruction  Block  Training  Packets 

Instruction  block  training  packets  were  prepared  for  each  block  of 
instruction.  In  addition  to  the  textual  information  contained  in  the  Quick 
Strike  Training  Manual,  each  packet  also  included  an  instructor's  outline, 
instructor's  notes,  viewgraphs , answer  sheets  (where  appropriate),  and  other 
training  aids  pertinent  to  each  individual  instruction  block.  All  training 
materials  and  packets  were  appropriately  labeled  and  incorporated  into  the 
RADC/IRR  Reconnaissance  Data  Base  at  the  completion  of  the  course. 

2.3.  PHASi:  I - TASK  3 - AN/AAD-5  KXPLOITATION  MANUAL  UPDATD 

During  the  training  material  prepai'at.lon  phase  of  the  program,  ASD  and 
RADC  determined  that  the  AN/AAD--S  Infrared  Reconnaissance  Set  Lxploitation 
Manual  should  be  included  as  part  of  the  course  training  materials;  however, 
the  existing  manual  pertained  to  the  XA-2  (preproduction)  units.  It  was 
therefore  decided  tliat  the  manual  should  be  updated  to  a format  which  would 
pertain  to  the  "production"  hardware,  which  will  become  operational  in  mid- 
1977.  This  operational  system  is  employed  in  the  QSR  configuration. 
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Table  2-4  I.ist  of  Scenarios 


Subject 


Scenario  1,  Mission  Planning  and 
Preparation 

Scenarios  2A  and  2B,  Near-Real  Time 
Target  Detection,  Identification,  and 
Reporting  on  AN/AAD-5  Imagery 


1 Hour 


5 Hours 


Scenario  3,  Near-Real  Time  Target  4 Hours 

Detection,  Identification  and  Reporting 
on  PAVE  TACK  FLIR  Video 


Scenario  4,  Near-Real  Time  Target 
Detection  and  Identification  on  PAVE 
TACK  FLIR  and  AN/AAD-5  Imagery 
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The  task  to  update  the  manual  commenced  on  ] March  1977,  and  was  com- 
pleted on  1 vlune  1977,  wirli  the  end  results  being  one-hundred  copies  of  the 
updated  document.  A description  of  the  areas  revised  and  updated  are  de- 
scribed in  the  following  paragraphs. 

2.3.1.  Identification  of  Revisions 


lour  major  areas  to  be  revised  were  identified  in  the  Statement  of  Work, 
These  revisions  included: 


1.  Incorporation  of  all  changes  necessary  to  the  tcxtvial  and  illustra- 
tive material  necessary  to  reflect  changes  pertaining  to  tb.e  produc- 


tion hardware  version  of  the  AN/AAD-5  system; 


2.  Review  and  selection  of  current  opercitional  examples  of  AN/AAD-f> 
infrared  imagery  to  be  incorporated  as  examples  in  the  revised 
manual; 


3.  Selection  of  representative  samples  of  imagery  depicting  distortions 
resulting  from  sensor  and  other  "system"  malfunctions  to  be  incorpo- 
''rated  into  the  manual,  with  a description  of  the  causes  of  these 
distortions;  and 


4.  Preparation  of  documentation  describing  the  LORAN/Geographic  coordi- 
nate conversions. 
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Results  of  the  wouk  listed  above  were  to  be  provided  as  new  or  modified 
pages  for  inser-tion  in  the  revised  version  of  the  manual;  however,  after 
reviewing  the  existing  manual,  it  was  determined  that  the  revisions  were  too 
extensive  and  it  would  be  more  advatitageous  to  prepare  an  entii'’ely  new  updated 
manual. 


2. 3. 1.1.  Changes  to  Textual  and  Illustrative  Material 

All  textual  and  illustrative  material  was  reviewed  and  necessary  changes 
were  made.  Technical  input  for  the  changes  was  provided  by  the  Laser  Optical 
Branch  of  Aeronautical  Systems  Division,  Wright  Patterson  APB  (WPAPB),  Ohio, 
Honeywell  Radiation  Corporation,  Lexington,  Massachusetts  and  the  QSR  Program 
Office,  WPAFB,  Ohio.  Light  updated  illustrat  iVG  find  pho'l’o^T'tipb.s 

of  the  AN/AAD-5  components  were  included  in  the  revised  manual. 

2. 3. 1.2.  Imagery  Review  and  Selection  of  Imagery  Examples 

Approximately  9,000  linear  feet  of  AN/AAD-B  imagery  was  reviewed,  and 
selected  examples  were  "mocked-up"  foi’  printing  and  incor]joration  in  the 
revised  manual.  In  addition,  six  imagery  examples  received  from  the  17th  TRS 
USAFE  were  included.  A list  of  selected  examples  can  be  found  in  Table  ?-l)a. 

2.3.1. 3.  Selection  of  Imagery  Depicting  Distortions 

Imagery  examples  illustrating  the  various  aspects  of  mission  planning  to 
include  target  orientation,  altitude,  FOV,  smoke  penetration,  day-night 
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Table  '.’--'ja  Table  of  AN/AAIJ-j  Imap.ery  bxainplo.-. 


Figure 
2 . 10 
2.11 
2.12 

2.13 

2 . 14 

2.15 

2.16 
2.17 
2 . 1« 

2.19 

2.20 
2.21 
2.22 

2.23 

2.24 

2.2‘j 
2.26  " 

2.27 

2.20 

2 . 29 


l.ist  of  Figures 
AN/AAD-'j  Introduotory  Scene 

Imagei’y  Fxamplc:  Chemical  Processing  Industry 

Uncropped  Operational  F.xample:  Povfer  Substation 

Operational  Example;  Heavy  Fabrication  - Mechanical  Processing 

Uncropped  Exa?ni)le:  Possible  Nuclear  Power  Plant  (Under 

Construction ) 

Operational  Example:  Missile  Site 

Operational  Example:  Storage  Area 

Onerational  Example:  Troop  and  Vehicle  Activity 

^;pera ixoiial  I.xaniplo:  Koad  .Junction 


Operational  Example:  Radio/TV  Broadcast  Tower 

Uncropped  AN/AAD-5  (XA-1)  Example > Litton  Shipbuilding 

Uncropped  AN/AAD-5  (XA-1)  Eglin  AFB  (Main)  Florida 

"S"  Shaped  Diagonal  Lines  Characteristic  of  Non-Rectilinearixed 
Imagery  - AN/AAD-5  (XA-1) 


AN/AAD-5  Altitude  Comparison 

AN/AAD-5  Altitude  Comparison 

Field  of  View  (FOV)  Comparison:  Canal  Lock 

AN/AAD-5  (XA-1)  FOV  Comparison  - Simulated  Surface  to  Air 
Missile  Site  (SA-3  UNP) 

AN/AAD-5  (XA-1)  POV  Comparison  - SAM  Site  V,  Underbrush  itange. 
Eglin  AFIJ,  Florida 

AN/AAD-5  (XA-1)  Day /Night  Comparison  - Schenectady  County 
Airport 

Imagery  example:  Fossil  Fuel  Power  Plant 
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comp.^risons  and  llie  uac  oT  oh.liqiiify  as  it  relates  to  mission  ]>lamun^;  were 
selected  and  incorporated  Into  the  manual.  In  addition,  imager'y  do])icting 
numerous  malfunctions  and  distortions  was  selected  and  included  to  aid  the 
interpi'eter  and  mission  planner. 

Assistance  in  identifying  ttie  causes  of  distortions  on  the  AM/AAD-5 
imagery  was  provided  by  Honeywell  Radiation  Corporation.  A list  of  selected 
examples  can  t:>e  found  in  Table 

2 . 3 . 1 . d . I.ORAN/Geographic  Cooi'dinnte  Conversions 

The  revised  manual  includes  an  entire  section  describing  LORAN/Geograph.ic 
coordinai:e  conversions.  This  inforii'iation  was  prepared  by  oSAF  TAWC/ERR,  Eglin 
APB,  Florida.  KRC  program  personnel  reviewed,  edited  at>d  refoi'matted  the  data 
prior  to  its  input. 

The  updated  AN/AAD-S  Infrared  Reconnaissance  Set  Exploitation  Manual  was 
iisod  when  preparing  and  delivering  the  QSR  Training  Course.  Each  student 
interpreter  was  required  to  r'eacl  the  manual  in  its  entirety  during  a specified 
ti'^aining  block. 

2.M.  PHAGE  1 - TAGK  '•  - QUICK  STRIKE  TRAINING  COURSE  "DRY  RUN" 

To  insure  that  all  training  m.'tterial  was  of  higli  quality  for  tlie  course, 
all  Practical  llxercise.s  and  Practical  Examinations  were  administered  to  image 
iMt(^rj)reters  prior  to  delivery  of  the  coui'sc  at  Kglin  AFB,  Florida. 
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Table  Table  of  AN/AAD-'>  Imagery  Kxample;: 


Pigurfe 

L 

ist  of  rigure.s 

3.02 

Imagery  Example : 

Clouds 

3.03 

Imager'y  Example: 

Terrain  Shadows 

3.04 

Imagery  Example: 

Ground  Eog 

3.05 

Imagery  Example : 

Use  of  Obliquity  to  Determine  POI,  Tank  Levels 

3.06 

Imagery  Example: 

Oriental  ion  comparison 

3.07 

Imagery  Example : 

Altitude  Comparison 

3.08 

AN/AAD-5  (XA-1) 

Time  Constant  Effect  from  Water  to  Land 

3.09 

AN/AAD-5  (XA-1) 
Gain  Controls 

Information  Loss  Due  to  Automatic  l^angc  and 

^ ^ r\ 

V 4 ^ V 

•*  J i*  — • 

Smoke  Penettvition 

3.11 

Imagery  Example: 

Roll  Distortion 

3.12 

Imagery  Example; 

Image  Di.stortion  Caused  by  Excessive  Roll 

3.13 

Imagery  Example: 

Electronic  Noise  and  Excessive  Roll 

3,14 

Imagery  Example : 

Elocti'onic  Interference  CoboT-ont  with  Scan 

3,15 

Imagery  Example : 

TACAN/Ra<iar  Pulse  Interference 

3,16 

Imagery  Example: 
Infi'arcci  System 

High  Voltage  Interference  from  within  tho 

3.17 

Imagery  Example : 

Static  Electricity  and  Absence  of  Data  Block 

3.10^ 

Imagery  Example: 

Filin  Drive  Problem  and  Improper  FOV 

3.10 

Imagery  Example: 

FOV  Mode  Change 

3.20 

Imagery  Example: 

Improper  V/h 

3.21 

Uncropped  AN/AAO 

-5  (XA-1)  - Incorrect  V/h  Input  to  Sensor 

3.22 

Imagery  Example: 

Excessive  Aircraft  Pitch 

3.23 

Imagery  Example: 

I.  i gilt  Leak 
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■M'.  I’liASlj  II  - TASK  1 I’KTM  tri  ATmM  01'  THL:  QUiSK  STin  K'J  Kl.’CONNAISCANCi; 

ORIIINTATION  COURSI'.' 

Dul'intj  poi'iod  G--1V  June  iy?7  flio  Quick  St  rikt:  Reconnaissance  Orienta- 
tion Course  was  presented  to  twelve  USAR  image  intorpi'olers . The  "Course 
Outlino/Schedule"  (Table  2-1)  was  followed  throughout  tlie  duration  of  the 
training  program.  Two  ins tr\ic tors  from  RRC  participated  in  presenting  mate- 
rial during  each  block  of  Instruction.  During  Practical  Exorcises,  and 
Practical  Examinationa  RRC  provided  throe  instructors  to  administer  each 
exercise  and  as!jiat  the  student  intei'px'ctors.  In  .addition,  RAPC/IRRE  provided 
an  in.smictor  to  assist  during  selected  blocks  of  instruction. 

Tile  classroom  w.is  ?iot  up  in  M<3n}M?*’  #bH,  Cgiin  AiB,  IMoi'idu.  Tiie  room  wan 
air-conditioned,  well  lighted,  and  had  ample  floor  .sp.ncc  to  insure  an  ndc>inato 
training  environment,  iligures  2-.1  and  ?-2  depict  the  classroom  configuration. 

2.5.1.  Presentation  Teclmiqne.s/Methods  of  Tn-struction 

The  course  schedule  was  set  tip  lor  a six- hour  classi-oom  day.  Student;; 
were  allowed  a ton-minute  rest  brettk  after  each  hour  of  instruction,  attd  an 
hour  hmclj  period.  A relaxed  atmosphere  was  established  aat'ly  and  prevailed 
throughout  the  duration  of  the  course. 

Tlie  iiiij>ortai)ce  of  tlic  role  of  each  team  member  in  the  QSR  concept  war 
cmphasii',e<l  during  the  introduction,  .an«l  v;as  r<^itcr.atcd  throughout  the  covu'se. 
r.acii  student  interpi'ctcr  was  mad.j  to  re.ilioe  that  Iris  . 

2 -2D 


lonti'ilmtion  to  the 


Kipure 


Quick  Strike  1-econnaissance  Classroom  Practical  Exercise: 


Practical  Exercise 
Work  Area  - Interpre- 
tation of  AN/AAP-5 
IR  Imagery  on 
Richard's  9x40  Light 
Tables 


Practical  Exercise 
Work  Area  - Inter- 
pretation of  PAVE 
TACK  FLIR  Data  Off 
CONRAC  Video  Moni- 
tors 
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IOT£.E  of  the  Quick  Strike  Reconnaissance  Concep't"  was  essential  to  insure  a 
successful  program. 

2. 5. 1.1.  Lecture  Presentation 

Approximately  43%  of  the  orientation  course  consisted  of  lecture  mate- 
rial. During  the  first  meeting  an  outline  of  the  course  and  a clear  statement 
to  indicate  the  way  the  course  would  be  conducted  and  what  was  to  be  expected 
of  each  student  was  given  to  the  class.  In  presenting  the  outline,  the 
instructor  was  cautious  not  to  make  the  course  appear  overwhelming. 


2. 5. 1.2.  I'resentation  of  Practical  Exercises  and  Practical  Examinations 

Fifty-seven  percent  of  the  course  material  was  presented  in  the  form  of 
Practical  Exercises  and  Practical  Examinations.  RRC  instructors  administered 
each  exercise  and  assisted  student  interpreters  who  were  realizing  difficul- 
ties with  the  material.  Upon  completion  of  each  exercise  the  students  were 
"talked  through"  each  mission  and  their  answer  sheets  were  corrected.  Figures 
2-3  and  2-4  depict  student  interpreters  participating  in  Practical  Exercise. 
Tables  2-7  and  2-0  provide  the  results  of  the  exercises.  Results  of  the 
"annotated  search"  on  AN/AAD-5  imagery  is  not  included.  This  exercise  was 
intended  as  a practice  exercise  to  familiarize  the  students  with  the  material 
format . 
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rigui'e  2 -'t 


Practical  Exercise  - 
Target  Detection, 
Identification  and 
Reporting  - AN/AAD-5 
Infrared  Imagery 


Practical  Exercise  - 
Team  Concept,  Target 
Detection , Ident i fi cat  ion 
and  Reporting  AN/AAO-5 
Infrared  Imagery 
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Course  Evaluation  Sheet 

Upon  completion  of  the  Quick  Strike  Reconnaissance  Orientation  Course 
each  student  was  asked  to  complete  a course  evaluation  sheet.  The  results  of 
this  evaluation  are  shown  in  figure  2-f)a.  Additional  comments  about  the 
course  or  instructor( s ) can  be  found  in  Figure  2-5b. 
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rigure  2-!>a  Quick  Strike  Kecpnnaisfjance  Course  Evaluation 


This  questi onnaii'e  gives  you  the  opportunity  to  express  anonymously  your 
views  of  this  course  and  the  way  it  has  been  taught.  The  results  of  this 
questionnaire  will  be  made  available  to  all  concerned.  Indicate  the  response 
closest  to  your  view  by  selecting  the  appropriate  letter  and  entering  in  the 
blank  before  each  comment. 


A - Strongly  Disagree.  You  strongly  disagree  with  the  statement  as  it 
applies  to  this  course  or  instructor. 

B - Disagree . You  disagree  more  than  you  agree  with  the  statement  as  it 
applies  to  this  course  or  instructor. 

C - Agree . You  agree  more  than  you  disagree  with  the  statement  as  it  applies 
to  this  course  or  instructor. 

D ~ Strongly  Agree.  You  strongly  agree  with  the  statement  as  it  applies  to 
this  course  or  instructor. 


Results 
D C B A 


1.  The  overall  objectives  for  the  course  have  been  made  clear.  5 7 

2.  There  is  considerable  agreement  between  the  announced  *t  7 1 

objectives  of  the  coui’se  and  what  is  being  taught. 

3.  The  amount  of  work  required  is  suitable  for  the  two  week  5 7 

period. 

4.  The  size  of  the  group  is  not  too  large  for  effective  0 4 

instructor  performance. 

5.  The  practical  exercises  Itave  aided  the  overall  learning  6 5 1 

process . 

6.  The  text  materials  make  a significant  contribution  to  the  3 9 
course. 

7.  The  course  stimulates  your  thinking  of  the  reconnaissance  5 7 
exploitation  techniques  and  related  subjects. 


0 . The  theoretical  discussions  are  helpful  to  understanding  F’LIR  4 8 
concepts . 

9.  The  theoretical  discussions  are  helpful  to  impr*oving  2 8 2 

proficiency  as  an  interpreter  of  FLIR. 
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Kigm'c  2-5a  (Conti.nued) 


_^10,  Ovex'all  I wovild  rate  this  course  as  satisfactory. 

yi.  The  instructors  have  been  actively  helpful  when  you  have 
difficulty . 

^12.  The  instructors  are  readily  available  for  consultation  with 

students . 

^13.  The  instructors  make  you  feel  free  to  ask  questions. 

14.  Material  is  presented  at  a reasonable  pace. 

^13,  The  examples  or  illustrations  clarify  the  material  for  you. 

IF  YOU  HAVE  ANY  ADDITIONAL  COMMENTS  ABOUT  THE  COURSE  OR  INSTRUCTOR* 

WRITE  THEM  IN  THE  SPACE  PROVIDED  ON  THE  COMMENTS  SHEET. 


7 S 
0 4 

7 5 

9 3 
6 6 
4 0 


PLEASE 
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rigur<i  2-5b  Course  rvuluation  Student  Comments 


"Very  helpful  to  he  able  to  look  at  what  is  discussed  and  see  examples  than 
to  try  to  visualize  in  your  mind." 

"About  the  only  thing  that  I didn't  like  about  the  course  was  that  after 
the  Practical  Exercises  it  got  boring  going  back  over  the  tapes  to  review 
our  answers.  Perhaps  if  you  had  templates  for  everyone  to  review  their 
own  film  it  wouldn't  seem  so  boring." 

"Great  course." 

"I  greatly  enjoyed  the  informality  of  the  classes.  The  learning  process 
was  greatly  enhanced.  1 felt  quite  free  to  expre.ss  my  opinions  when  I wanted. 
Thank  you  for  an  informative  class.  I don't  however  see  the  purpose  in 
the  depths  of  theories  that  we  covered.  The  exercises  helped  tremendously. 

The  two  systems  are  a great  improvement  over  the  AAS-18." 

"The  course  was  professionally  presented  and  succeeded  in  stimulating  an 
exuberant  group  participation.  The  instructors  were  somewhat  hampered  by 
a lack  of  FLIP  tape.s  with  a variety  of  target  signatures,  but  they  did  an 
excellent  job  despite  this  drawback," 

"Very  informative  class." 
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rij»v»ro  (Continued) 


"The  Practical  Exercises  were  a useful  tool  for  orientating  and  demonstrating 
the  many  facets  of  QSR.  However,  too  often  they  v;ere  presented  in  a dry 
manner.  This  led  to  long  hours  of  boredom,  interspersed  with  a few  seconds 
of  sheer  panic." 

"All  instructors  presented  the  material  in  a manner  which  all  could  understand 
and  enjoy." 

"Speaking  as  an  individual  voice,  I would  like  to  have  seen  more  emphasis  on 
the  nuts  and  holt.s  of  the  sensor  systems  in  the  vein  of  mnlfunction.s  etc." 

"Course  was  useful  in  improving  techniques  in  identifying  quiok:ly  possible 
eneniy  equipment.  QSR  concept  is  a good  idea.  Instruction  and  classes  being 
kept  on  an  informal  level  made  a more  relaxed  atmosphere,  which  is  much 
easier  to  learn  in.  I thought  the  AAD-5  Manual  should  be  read  toward  the 
beginning  of  the  course.  Reading  toward  the  end  repeats  too  much  of  what  was 
already  learned  befox'e. 

"Due  to  the  limited  amount  of  AN/AAD-5  and  FLIR  material  (film)  the  last 
three  Practicals  were  boring." 
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SECTION  3 


m 


SUMMARY 

All  of  the  tasks  defined  in  the  Statement  of  Work  have  been  completed, 
with  the  results  being  descx'ibed  in  Section  2 of  this  report.  Contract  hours 
were  applied  lOO’s  to  the  program.  Emphasis  was  placed  on  preparing  and 
presenting  an  orientation/training  course  that  would  prepare  the  image  Inter- 
preter to  participate  in  the  I0T6E  of  the  Quick  Strike  Reconnaissance  concept, 
and  gain  a thorough  understanding  of  real  time/near-real  time  infrared  imagery 
interpretation.  Rome  Research  Corporation  pei'Sont»el  feel  confident  that  the 
training  methods  employed,  and  the  materials  prepared  for  the  course  have 
become  a valuable  asset  to  tlie  United  States  Aii'  Force,  and  to  the  reconnais- 
sance commvmity  in  general,  through  the  accomplishments  described  in  this 
report . 
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Si;CTTON  <1 


CONCI.USIONS  ANI>  Rr.COMMI'.NDAT  IONS 


4.1.  CONCLUSIONS 


It  is  the  conclusion  of  the  pi^ogram  staff  that  the  objectives  of  the 
Quick  Stniko  Reconnaissance  Orientation  Training  Course  have  been  accomplished. 
Overall,  the  QSR  orientation  and  training  went  quite  well.  This  is  due,  in 
part,  to  the  high  quality  of  the  image  interpreters  selected  for  the  training. 
In  general , the  attentiveness  and  experience  of  the  class  contributed  greatly 
in  directing  the  course  to  areas  which  concerned  the  intei'prcters.  The  intox>- 
action  which  resulted  provided  a great  deal  of  feedback  I'egarding  the  QSR 
concept.  The  information  contained  in  a.il  instruction  b.iooks  was  well 
received  by  the  f'.tvKleivt.s , this  was  especially  true  with  the  block  of  instruc- 
tion on  Infrared  Principles.  Many  of  the  students  bad  never  scon  the  theory 
of  infi'ared  applied  to  imagery  as  it  was  being  explained,  !t  is  further 
concluded  that; 

1.  The  RADC/IRR  Reconnaissance  D.tta  Base  served  as  a v<  luable  source  of 
<lata  for  procuring  training  matci'.iols  for  the  course.  Many  manhours 
wei  e saved  in  reviewing  and  selecting  coux’so  materials. 

2.  The  QSR  Training  Manual  and  the  AH/AAP-5  Infx’'ared  Reconnaissanco  Set 
hxploi  tatxon  Manual  provided  impoi’tant  supplemental  infot'mation  as 
well  as  helping  the  students  undei'stand  some  aspects  of'  infrared 
liax'dwai’c . 
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3.  Pre&entation  of  some  degraded  imagery  allowed  the  student  inter- 
preter exposure  to  the  types  of  data  that  could  be  encountered 
during  an  actual  QSR  mission.  This  encouraged  them  to  extract  as 
much  intelligence  as  possible  from  the  degraded  imagery. 

4.  The  Practical  Exercises  allowed  each  intarnreter  the  opportunity  to 
view  imagery  in  a simulated  near-real  time  manner. 

5.  Through  the  experience  gained  during  the  Practical  Exercises,  auto- 
matic target  detection  and  recognition  of  "time-sensitive”  targets 
became  second  nature  to  the  interpreter;  and 

6.  Limiting  instruction  time  to  6 hours/day  and  creating  a relaxed  and 
informal  classroom  environment  greatly  enhanced  the  learning  process. 

4.1.1.  Recommendations 

Through  tlie  experience  gained  in  preparing  and  presenting  a training 
course  in  the  near-real  time  interpretation  of  infrared  imagery,  Rome  Research 
personnel  offer  the  following  recommendations: 

1.  Training  courses  of  this  nature  require  a great  amount  of  imagery. 
The  limited  amount  of  both  AN/AAD-5  and  PAVE  TACK  FLIR  restricted 
the  usefulness  of  certain  Practical  Exercises.  The  volume  of  infor- 
mation on  the  imagery  was  sufficient  to  familiarize  the  students 
with  various  target  signatures,  but  required  a great  deal  of 
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repetition  which  tended  to  bore  the  students.  For  future  training, 
a greater  amount  of  imagery  should  be  made  available. 

2.  Imagery  depicting  a greater  variety  of  targets  and  environmental 
settings  would  increase  the  value  of  Practical  Exercises. 

3.  With  a class  of  12  interpreters,  additional  video  monitors  should  be 

made  available  to  alleviate  crowding  during  FLIP  Practical  Exercises. 
A minimum  of  one  monitor  for  every  two  students  is  recommended. 

4.  A file  of  QSR  training  materials  should  be  established  and  incorpo- 
rated as  part  of  the  .RADC/IRR  Reconnaissance  Data  Base,  where  it  can 
be  retrieved  for  future  training  programs. 

5.  Any  training  materials  generated  during  the  other  phases  of  QSR 
training  should  also  be  incorporated  into  the  data  base;'  and 

6.  A program  should  be  initiated  to  evaluate  the  value  and  results  of 
all  QSR  training. 
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APPENDIX  A 

QUICK  STRIKE  RECONNAISSANCE  TRAINING  MANUAL 


QUICK  STRIKE 
RECONNAISSANCE 


NEAR-REAL-TIME  INFRARED  IMAGERY  EXPLOITATION 
TRAINING  COURSE 
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QUICK-STRIKC  RECONNAISSANCE 


NEAR-REAL-TIME  INFRARED  TRAINING 
COURSE  OUTLINE/SCHEDULE 


Class  a 

Instruction 
Block  a 

Subi ect 

Subject 

Duration 

1 

1 

Introduction 

2-3  Hours 

2 

History  of  Real-Titne  and 
Near-Real-Time  Interpretation 

3 Hours 

2 

3 

Infrared  Principles 

2 Hours 

i| 

Infrared  Imagery  Characteristics/ 
T.R.  Signatures 

4 Hours 

3 

5 

Characteristics  of  the  AN/AAD-5 
Infrared  System 

3 Hours 

6 

Characteristics  of  the  PAVE 
TACK  ELIR  System 

3 Hours 

i( 

7 

* Target  Detection  and  Identification 
Techniques  - AN/AAD-5,  Near-Real-Time 

6 Hours 

b 

7 

* Target  Detection  6 Identification 
Teciiniques  - PAVE  TACK  ELIR,  Near- 
Real-Time 

6 Hours 

Saturday 

- - - No  Classes 

Sunday 

- - - No  Classes 

6 

0 

Interrelated  Variables  Affecting 
Interpreter  Performance  in  Near- 
Real-Time  and  Quick  Strike 
Reconnaissance 

3 Hours 

9 

" Data  Base  Preparation  and 
Utilization 

1 Hour 

10 

Mission  Planning  Considerations 

1 Hour 

11 

Lab  Work,  Study  Period 

1 Hour 

7 

11 

Lab  Work , Study  Period 

2 Hours 
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11 

" Practical  Examination  (P.E.) 

2 Hours 

12 

Practical  Exercise  in  Near- 
Real -Time  - AN/ AAR- 5 6 PAVE  TACK 
ELIR 

2 Hours 

B 

13 

* Scenario  1,  Mission  PlanninR  & 
Preparation 

1 Hour 

lU 

* Scenario  2A  and  2D  Near-Real- 
Time  Target  Detection,  Identifica- 
tion and  Reporting  on  AN/AAD-5  Imagery 

5 Hours 

9 

15 

* Scenario  3,  Near-Real-Time  Target 
Detection,  Identification  and 
Reporting  on  PAVE  TACK  FLIR  Video 

4 Hours 

16 

* Scenario  4,  Near-Real-Time 
Target  Detection  and  Identification 
on  PAVE  TACK  FLlR  and  AN/AAD-5 
Imagery 

2 Hours 

10 

17 

* Final  Exam 

1 Hour 

17 

r.xam  Correction  and  Review 

1 Hour 

10 

Closing  Remarks 

1 Hour 

To  include  practical  exercises 
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INSTWICTION  BLOCK  III 


TMTRODUCTION 
( 2 Hourn ) 

A need  has  been  identified  for  day/night  aii^borne  sensors  and  a recon- 
naissance oxpJ.oitation  shelter  to  provide  a real  time  ground  exploitation 
capability  for  detecting  and  identifying  time-sensitive  tactical  targets,  and 
for  generating  target  reports. 

The  Reconnaissance  Reporting  Facility  (RRD  Exploitation  Shelter  is  a 
ground  station  that  has  been  developed  for  the  real  time  exploitation  of 
data-linked  infi^ared  imagery.  Design  and  development  of  the  shelter  lias  been 
aocomplifjhed  by  the  Intelligence  and  Reconnaissance  Division  of  the  Rome  Air 
Development  Center  (RADC),  Griffiss  Air  Force  Base,  New  York,  in  support  of 
the  ASD-managod  Quick  Strike  Reconnaissance  (QSR)  Program.  Infrared  imagery 
collected  by  the  QSR  RF-UC  aircraft  will  bo  data-linked  to  the  RRF  for  real 
time  target  detection  and  identification  of  time-sensitive  targets.  Addi- 
tionally, the  RRF  capii))ility  will  include  a means  for  rapidly  transmitting 
target  information  to  strike  decision  makers  within  a time  frame  consistent 
with  the  threat  imposed  by  the  target.  Due  to  the  timc-critical  nature  of 
these  targets,  I’epoi'ts  should  l)e  in  the  hands  of  tlie  strike  decision  makers 
within  minutes  after  sensor  acquisition. 
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In  the  conventioncvl  reconnaissimce  cycle,  the  tine  required  for  the 


w 


airor;\ft  to  land,  down-load  the  film,  j’cncrato  reports,  and  tr'ansmit  these 
reports  consumes  several  hours.  This  is  not  responsive  to  the  needs  of 
strike  decision  makers  for  timely  information  relative  to  tactical  time- 
sensitive  targets. 

The  basic  mission  of  the  Reconnaissance  Reporting  Facility  Exploitation 
Shelter  (Figure  1-1)  is  to  provide  immediate  exploitation  of  reconnaissance, 
such  that  a target  assignment  and  subsequent  strike  could  occur  as  quickly  as 
pos.v,iblo  after  sensor  acquisition.  To  successfully  accomplish  this  task,  the 
RRF  must  provide  the  capabilities  enumerated  in  Figure  1-2. 

The  RRF  has  the  capabi.lity  to  allow  immediate  exploitation  of  video  data 
transferred  by  the  Quick  Strike  aircraft  to  the  RRF.  The  into'-protation  team 
v;or"king,  in  the  RRF  will  be  responsible  for  the  rapid  detection  and  identifi- 
cation of  targets  imaged  by  tlie  AN/AAO-5  Infrared  System,  and  the  PAVE  TACK 
Forward-Looking  Infrared  (FUR)  System.  They  will  also  be  responsible  for 
generatin^^  the  r<;ports  for  transmission  to  t>ie  appropr*iate  comm.and  and  control 
structure . 

Witliin  the  RRF,  there  .are  two  types  of  operator  consoles.  Thio  fir.st 
cojisolo  format  is  the  search  or  scan  console.  This  type  of  console  will  be 
used  primarily  for  target  detection  on  the  AN/AAD-5  imagery  and  . LIR  video. 

The  second  console  is  the  intex'pretat.ion  console  at  which  the  target  is 
evaluated,  and  (die  report  i.s  compo.sed  and  transmitted  to  t)ie  appropriate 
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RECONNAISSANCE  REPORTING  FACILITY  (RRF)  CAPABILITIES 


Present  FLIR  <Kiid  AAD-5  sensor  imagery  for  interpretation 

Provide  controls  to  enhance  presentations  of  the  video  imagery 

Provide  automated  mechanical  and  computer  interfaces  to  assist 
the  interpreter  in  accurate  and  timely  target  detection  and 
intelligence  dissemination 

Accurately  determine  target  coordinates 

Report  generation  and  transmission  capability  minimizing  operator 
interface 

Digital  data  link  to  command  and  control  center 


Figure  1-2 
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command  and  control  elements, 


rigui'e  1-0  depicts  t:lie  layout  of  tlie  consoles 


within  the  KKI'.  I'i^june  1-'*  is  a line  dtawinil  oi‘  the  Quick  Strike  - Tarj^et 
Potoction  and  Interpretation  Console.  I'igure  ,1-5  .shows  tlie  Quick  Strike  - 
I'LIU  Detection  and  Intei'protation  Con.sole. 

The  next  phase  of  Quick  Strike  Reconnaissance  train in(j  to  be  conducted 
by  Texas  Instruments,  Inc.  will  provide  each  stuclcnt  with  detailed  instruc- 
tions on  the  physical  layout  and  activitio.s  of  the  Reconnaissance  RoportiiiR 
Facility  (RUr).  The  intent  of  this  first  phase  of  instruction  is  to  famil- 
iarize the  interpreter  in  I'eal  time  or  near-real  time  interpretation  tech- 
niques. 

It  i.s  our  belief  tluit  self-confidence  is  the  key  characteristic  of  an 
effective  real  time  or  nea»'-real  time  interpreter.  In  most  iu.utimcoa,  the 
near-real  time  interpreter  gets:  only  one  cliance  to  detect,  and  correctly 
identify  his  targetfs).  For  this:  reason,  he  must  have  the  confidence  to 
report  his  findings  to  the  strike  decision  inaket's  q»tickly. 
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FUR  BETi 


INSTRUCTION  BLOCK  If2 


HISTORY  or  REAL-TIHL  AND  HEAR-RR AL-TIHE  INTERPRETATION 

(3  hours) 


OBJECTIVE 

It  is  felt  that  this  three-hour  block  of  instruction  is  essential  as  a 
foundation  in  understanding  the  value  and  effectiveness  of  real-time  and  near- 
real-time  interpretation.  A history  of  real-time  and  near-real-time  inter- 
pretation studies,  along  with  operational  employment  of  this  concept,  will  be 
presented  at  this  time. 

INTRODUCTION 

In  a combat  situation,  such  as  Southeast  Asia,  the  imagery  obtained  from 
infrared  linescan  systems  is  often  too  late  for  tactical  reaction.  In  re- 
sponse to  this  situation,  specifications  were  set  up  to  provide  a real-time 
capability  for  aircrews.  Many  real-time  readout  linescan  systems  were  tried; 
however,  the  imagery  presented  on  the  Cathode- Ray  Tube  (CRT)  was  still  only 
that  wliich  the  aircraft  had  just  flown  over  and  no  immediate  reaction  was 
possible.  This  brought  about  the  integration  of  a forward-looking  infrared 
system  with  an  active  weapons  delivery  system,  thus  providing  immediate 
reaction  to  the  information  obtained. 
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Dui'in^  the  early  ’part  of  196b  one  improved  rorvmrd -Looking  Infrared 
System  (ILIK)  was  developed  by  Texas  Instruments,  Inc.,  and  installed  in  an 
A-26A  aircraft  to  provide  immediate  reaction  oai)ability. 

Test  flights  were  conducted  in  a FC-47  aircraft  over  Eglin  AFI3,  Florida 
from  79  July  through  3 August  1965.  This  program  was  given  the  title  of 
PROJECT  RED  SEA  I. 


The  operational  configuration  within  the  RED  SEA  I aircraft  consisted  of 
one  or  two  oporator/interpretei's  seated  before  a 3 1/2"  x 7"  cathode-ray  tube 
display.  The  IR  scanner  was  continuously  adjustable,  and  could  view  the 
terrain  from  b'’  above  horizon  to  a -00®  inclination.  The  operator  had  the 
option  Lo  vary  the  inclination  angle  at  any  time  dv.ring  the  flight.  A 16  mm 
movie  camera  was  mounted  directly  in  front  of  the  CRT  at  a distance  of  16", 
and  operated  by  a technician  to  provide  hard  copy  of  the  display. 

The  function  of  the  operator/ interpreter  was  to  detect  and/or  identify 
the  targets  from  the  display.  In  order  to  obtain  data  on  this  in-flight 
mission,  three  measures  of  performance  were  derived.  They  were: 

1*  “ Check  lists  of  targets.  This  form  -was  completed  by  a "back- 

up" operator; 

? - Tape  recordings  consisting  of  flight  information  and  time 

readings  a.s  well  as  commentary  on  detections  of  targets;  and 
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Debriel  in(>  sessions,  conducted  at  the  conclusion  of  each 
mission  with  each  operator  and  covering  all  phases  of  the 
mission  including  sensor  performance  and  target  detections. 


It  was  determined  by  the  test  team  that  the  RED  SEA  I FLIR  system  would 
not  display  Vietnamese-type  targets  on  the  in-flight  operators  CRT,  even  with 
large  Orientation  fires  to  aid  in  target  location  and  detection.  (See  Figure 
2-1.  ) In  addition,  the  concept  was  ineffective  against  time-sensitive  targets 


Project  RED  SEA  I was  followed  by  Project  RED  SEA  II  which  was  a tactical 
evaluation  of  the  Hughes  Aircraft  Company's  FLIR  system.  Test  flights  for 
this  system  were  conducted  in  a B-26  test  aircraft  over  Eglin  AFB,  Florida 
i^r*o!T5  1,3  Sg Scp^crrl^cr*  Tb»o  ir*  "th©  E”26 

consisted  of  an  external,  nose-mounted  scanner/reoeiver,  operator  display 
CRT  and  controls,  and  associated  electronic  equipment  (Figure  2-2).  The 
operator  display  was  a 5"  multimode  tonotron  reflected  to  a side-mounted  16 
mm  scope  recording  camera  by  an  offset  mirror  between  the  operator  and  the 
CRT.  Only  representative  displays  were  recorded  because  of: 


1 - The  large  amount  of  film  required  for  a complete  mission 

record , and 

2 - The  pi-’oblem  of  handling  large  numbers  of  small  magazines  in 

flight. 
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LARGE  HOT  SPOT  INDICATES  FIRE  DRUM  MARKER , SMALLER 
SPOTS  INDICATE  VEHICLES  ON  ROAD  NEAR  TARGET  NO.  1 


HUGHES  AIRCRAFT  COMPANY'S 
FORWARD  LOOKING  INFRARED  SYSTEM  INSTALLATION 


Durinp,  the  mission,  the  opor«tor>  had  continuous  control  over  incliitation  and 
aspect  angles.  In  addition,  he  had  tlie  capa(>ility  to  "lock-on"  to  a target. 

As  was  the.  result  of  RED  SEA  I,  it  was  determined  by  tlie  Rrojoct  Kid)  SEA 
II  tests  that  the  system  would  not  display  simulated  Viet  Cong  targets  on  the 
in-flight  operator's  display.  (See  I'igurc  1?~3.  ) 

On  10  July  .L96G,  Project  RED  CORSIT  tests  commenced  to  determine  tlie 
capabilities  and  limitations  of  an  airborne  observer-’ s ability  to  obtain 
reconnaissance  intelligence  from  an  in-flight,  real-time  display.  Again  the 
tests  were  conducted  over  Eglin  AEl)  in  an  effort  to  simulate  tlie  Soutl;oasl: 
Asia  (SCA)  environment.  The  primary  sensor  system  u.sed  for  the  test  was  a 
modified  l.'AS-b  infrared  line  scanner  with  in-Flight  dilsplay  capabilities 
(figure  ?-'♦).  The  Image  Processor  Viewer  (TPV)  provided  for  in-flight 
processed  ‘i"  film  recording  and  viewing  of  a CRT  linetrace,  Ttie  Thermo- 
plastic Recorder  (TPR)  offered  a real-time  high  resolution  display  with  a 
magnif ica t ion  capabi li ty . 

The  re.  Lts  of  Project  RED  CORSIT  rcvealeil: 

i X - That  the  equipment  used  was  below  standards  requir-ed  for 
operat ional  ut ilization , 

7 - More  than  one  interpreter  is  revquired  for  effective  in-fliglit 

interpretation,  and 
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MISSION  NO.  5 
AIRCRAM  B-26 
SENSOR  HUC.HES'  HIR 
MODE:  JO*X  4* 
ALTITUDE  2.000’ 

DATE  13  SERT.  ^3 
TIME  2200-2400  C$T 


EXAMPLE  SHOWING  YEUOW  RIVER 
bordering  target  AREA 


MISSION  NO  7 
AIRCRAPT:  b-2B 
SENSOR:  HUGHES'  FLIR 
MODE  10' X 4* 
ALTITUDE  1.000' 

DATE  IB  SEPT  US 
TIME  2000-2200  CST 


RANGE  CONTROL  TOWER  14  MILE 
WEST  Of  TARGET  NO  3 


MISSION  NO.  7 
AIRCRAFT:  B-26 
SENSOR  HUGHES’  EUR 
MODE  10°  X 4* 
ALTITUDE  2.000’ 

DATE:  1«  SEPT  '03 
TIME:  2000-2200  CST 


BRUSH  EIRE  AND  RESOLUTION  TARGET 
NEAR  TARGET  NO  6 


MISSION  NO  9 
AIRCRAFT  B-26 
SENSOR  HUGHES’  FLIR 
MODE  20*  X 4* 
ALTITUDE:  1.000' 

DATE:  21  SEPT. 

TIME:  0200-0400  CST 


TARGET  INDICATOR  <FIRE  DRUM). 


I TGURI:  i’-'l  EXAMPLES  ENLARGED  FIVE  TIMES. 
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3 - That  the  images  (h'splaveil  were  inadequate  for  accurate  inter- 

pretation results.  (See  F'ij'ures  2-5,  2^-6,  and  2-7.) 

Another  system  developed  was  the  LONCSOMi:  Tif;er  Weapon  System  designed 
to  provide  the  USAT  with  a real-time  night  reconnaissance  strike  capability. 
In  tiris  system,  a forward-looking  infrared  .scanner  was  coupled  to  a weapons 
release  computer  (NRC)  to  permit  level  bombing  under  blackout  conditions, 
figures  2-5  and  2-d  are  cxamplo.s  of  FIjIU  imagery  collected  by  the  Lonesome 
Tiger  FLIR  system.  Testing  of  this  system  resulted  in  the  conclusion  that 
the  field  of  viev/  of  the  FLIR  scanner  was  too  narrow,  and  the  FLIR  range 
would  not  permit  the  aircraft  to  oi>erate  at  a safe  altitude  in  a combat 
situation. 

Detweon  1 Fcljruary  13G7  and  15  April  1967,  BLACK  SPOT  flight  tests  v»ere 
accomplished  over  the  Underbrush  Test  Range  at  Eglin  AFB.  RADC  was  tasked 
to  ciTialyMe  tlie  interpreter's  .situation  in  terms  of  what  might  be  expected  to 
influence  hi.s  ability  to  extract  reconnaissance  information  for  immediate 
strike  operations.  During  this  program,  an  assessment  was  made  of  the 
ability  of  an  observer  to  detect  targets  from  images  displayed  by  a Forward- 
booking  Radar  (FLR),  a Forward-Looking  InfPcired.  and  a Low  Light  Level 
Television  (blJ.TV).  Thi.s  cojicept  v/as  Further  tested  in  the  SEA  operational 
environment,  and  proved  worthy  of  futui'e  development  of  advanced  real-time 
.systems . 
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PROJtCT  RED  CORSIT 


2 '.00 


1 10.0C0 


EOUN  TARGET  DETECTION  RANGE 


I IGUl.’l 
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PROJECT  RED  CORSIT 


3.500 


I : 10,000 


SITE  II 
AU  : 2500' 

DATE  2;UUIY  V>f> 
MSN  RC--I 


I-  TGHW! 


SAMPLE  IMAGERY 


FLIR 


RANGE:  3 / H NM 


RANGE:  i/'f  NM 


ALT:  l,aoo* 

TI'’^  IRIS 
SPE  2 0 OK 

R/H;  31% 


RANGE  : 1/  1 D NM 


rRUCK  CONVOY 


ALT:  1,00 

TIME:  2 215 

SPEED;  ISQK 
R/H:  73% 


ATRCRAI-  T ,i:( 


T : 5 [)  n ' 

ME:  L’U25 

I- ED:  E'fDK 
II:  «<•!% 


INSTRUCTION  BLOCK  §3 


INFRARED  PRINCIPLES 
(2  hours) 

This  instruction  block  is  designed  to  review  infrared  theory,  including 
the  infrared  spectrum,  atmospheric  transmission  of  Infrared  (IR),  basic 
radiation  laws  and  infrared  pnysics. 

INFRARED  RADIATION 


In  order  to  understand  the  properties  of  IR  radiation,  an  overview  ot 
the  entire  electromagnetic  spectrum  may  ne  of  value.  Figure  3-la  illustrates 
the  range  of  electromagnetic  (EM)  energy  identified  by  its  wavelength  and 
frequency.  Included  is  a listing  of  some  sensors  commonly  used  to  detect 
energy  within  certain  regions  of  the  spectrum.  Electromagnetic  radiation  is 
essentially  a continuum  of  frequencies  and  wavelengths  from  very  high  fre- 
quency gamma  waves  with  an  extremely  short  wavelength  to  low  frequency  radio 
waves  characterized  by  long  wavelengths.  Although  the  spectrum  in  Figure  3- 
la  is  broken  down  into  several  wavelength  bands  sucb  as  x-rays,  ultraviolet, 
visible  light,  etc.,  the  boundaries  are  rot  absolute;  in  fact,  there  is  a 
degree  of  overlap  between  adjacent  regions. 

The  infrared  portion  of  tlie  electromagnetic  spectrum  is  found  just 
beyond  the  visible  range.  It  is  identified  as  having  wavelengths  ranging 
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1 


BREAKDOWN  OF  THE  ELECTROMAGNETIC  (EM)  SPECTRUM 
INCLUDING  A LISTING  OF  SENSORS  EMPLOYED  WITHIN  VARIOUS  EM  REGIONS 


from  .7  vim  (micron  1/1,000,000  meter)  to  1000  p m (1000  micron  = 1/1,000  M). 
Note  Figure  3-lb. 


METRIC  UNITS  - CONVERSION  FACTORS 


1 p m (micron)  = 
1 mm  = 
1 cm  = 
1 ./leter  - 
1 meter  = 
1 meter  = 


10-^ 

meters 

10-3 

meters 

10-" 

meters 

1,000,000 

1000 

mm 

100  cm 

Figut'e  3- lb 

Infrared  (IR)  radiation  is  further  subdivided  into  3 parts:  (1)  the  near  IR, 

0.7pm  to  1.5  pm;  (3)  middle  IR,1.5pmto  5.5  pm;  and  far  IR , 5 . 5 p m to  1000  P 
m.  The  emphasis  of  this  course  as  it  applies  to  IR  reconnaissance  will  be  in 
the  5.5  pm  to  100  pm  range.  It  is  within  this  region  that  the  earth's 
radiant  energy  peak  exists.  (Note  Figure  3-’.^)  Any  object  with  a temperature 
greater  than  0°K  (Absolute  Zero)  emits  IR  energy  and  therefore  is  detectable 
within  the  thermal  (far)  IR  portion  of  the  electromagnetic  spectrum.  Com- 
parative temperature  scales  and  conversion  formulas  shown  in  Figure  3-3. 
But  measurement  of  radiant  energy  within  the  thermal  IR  range  is  not  entirely 
dependent  upon  the  temperature  of  an  object.  According  to  Stefan-Boltzmann's 
Law,  tlie  radiant  energy  measured  per  unit  area  is  a function  of  (tempera- 
ture °K),  Stefan  Boltzmann's  constant  and  the  ( c ) emissivity  oi  a partiouiar 
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SPE 


WAVELENGTH  (MICRONS) 

RELATIONSHIP  OK  TEMPERATURE  (®K)  TO  RADIANT  EMITANCE  AND  WAVELENGTH 

FIGURE 
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MHftlNHIlT  CENriGIlAOC  KELVIN 


*K=C*273 

*F=%C*32" 

*C  = 5^(F-32) 

KEY: 

K = KELVIN 

F :=  FAHRENHEIT 

C = CELCIUS  - CENTIGRADE 

Convfirsion  T’ormulas  for'  Tempera  lure  in 
Kelvin,  Fahrenheit  and  Celcius. 

FIGURE  3-3 


object.  Imi.ssivity  is  the  expression  ot  the  r-uliant  emission  of  a radiating 
body  divided  by  the  radumt  emission  of  a blackbody  at  the  same  temperature. 

A blackbody  is  defined  as  any  object  which  completely  absorbs  all 
radiation  incident  upon  it.  Thus  the  blackbody  emits  the  maximum  amount  of 
radiation  possible  at  a given  temperature.  The  emissivity  value  of  an  object 
which  does  not  absorb  all  incident  radiation  lies  somewhere  between  0.0  and 
1.0.  Thus  the  term  gray  body  is  often  applied  to  these  objects.  Illustrated 
in  Figure  3-4  is  a table  listing  the  emmissivity  for  ten  different  surfaces. 
Included  is  the  comyjarison  of  emmission  of  IR  radiation  for  two  of  these 
surfaces . 

Through  this  example  the  importance  of  [e  ] as  a factor  is  er.t£iblished . 
Carbon,  which  has  an  emissivity  approaching  that  ot  a blackbody,  j>adiates  a 
far  greater  amount  of  thermal  TR  radiation  than  polished  silver  - whicli  acts 
more  like  a perfect  reflector.  As  c approaches  zero,  the  total  radiance  is 
diminished , 

It  must  1)0  remembered  that  there  are  temporary  environmental  influences 
which  modify  the  emissivity  of  a gray  body.  Water  in  the  form  of  dew,  frost, 
or  rain  may  alter  the  radiant  emission  of  an  object.  In  addition  to  this, 
dust  or  oxides  on  a surface  can  change  the  surficial  characteristic  of  a 
t arget . 
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MATERIAL 


TOTAL  EMISSIVITY 


ALUMINUM  t POLISHED » 

0.  OV 

CARDON 

0.  Ul 

COPPER  (POLISHED > 

0.  OT 

IRON  (OXIDIZED) 

0.71 

LEAD  (OXIDIZED) 

0.2S 

NICKEL  (OXIDIZED) 

Q.DM 

PLATINUM  (BLACK) 

0. 33 

SILVER  (POLISHED) 

u.  na 

TUNGSTEN  (UNOXIDIZED) 

0.  oe') 

ZINC  (OXIDIZED) 

8.5U 

POI.TSHF.I)  silver 

WiS.b,>xlU  X. 

-■( 

W : 'I . ?xl  0 watts/  cm.  ^ 
W - . (J  0 'I  L’  w a I t s / c m . ^ 


S TEFAN-DOI.  r7..MANNl''B  L M 


womermal  radiation  in 

WATTS/ c.m2 

o-=STEPHAN  DOLT^MANN'^ 
CONSTANT  5.67  x.lO“^ 

e -EMISSIVITY 


CARDON 

W*5.bVxiU~'^^«*a>-x3  00‘^'^ 
W«3.7Sxin"^  watts/cm. ^ 
W = . 03?  wot  tG/CID.  ^ 


W - C • 7 • T ' 


r = TEMPF.RATiJRE  °K 


EMTSSTVTTY  TABLE  A APPLICATION  OE  S TE KA N-DOL TZMANN ' S LAW 

l-IGURE  3-'t 
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TRANSMISSION  01'  INl'RARED  rNURGY 


A primary  concern  in  the  interpretation  and  anaJ.ysis  of  inj'ormation 
derived  from  remotely  sensed  imagery  is  the  effect  of  the  earth's  atmosphere 
on  Gleca'omngnetic  radiation  within  the  atmosphere.  There  are  many  elements 
wliich  can  alter  the  image  and  hinder  the  utility  of  a sen.sor  which  operates 
in  a particular  wavelength  band.  Changes  in  the  signal  received  by  a sensing 
device  may  be  due  to  the  presence  of  gaseous  and  particulate  matter  in  tlic 
transmission  medium,  the  atmosphere. 

The  process  of  atmospiieric  scattering  is  most  pronoui^ced  in  tlie  shorter 
wavelongtljs  (c.g.,  visible  light).  Scattering  is  the  diffusion  of  electro- 
magnetic radiation  by  g/uieous  and  particulate  matter'  in  tlie  atmosph.orc , In 
the  IR  speotxumi,  this  iirocess  occurs  in  the  near  IR  region  and  decreases 
rapidly  in  the  longer  wavelengths. 

Absorption  occurs  in  (certain  regions  of)  the  IR  band  fi'om  l.Op  to  20, Op 
due  to  the  presence  of  gases  such  as  h^O,  CO^,  0^  and  0^.  (Note  Figure  3-5.) 
In  this  case,  emu'gy  is  actually  absorbed  l>y  natux^ally  occuring  ga.ses  inter- 
fering with  the  free  transmission  of  IR  radiati'^n. 

Roi^ions  of  the  electromagnetic  spectrum,  where  little  or  no  absorption 
takes  place,  are  referred  to  as  atmospheric  windows.  In  the  IR  range,  the  (! 
to  IR  ).i  band  is  relatively  free  of  elements  which  ahsorli  radiation.  It  is  in 
thi.s  region  of  the  spectrum  that  the  highest  trausml.ssion  of  energy  lakes 
place . 
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NOISSIWSNVMi  XN3Dil3d 


Although  the  presence  of  H^O  in  fog  weakens  the  transmission  of  in 
radiation,  sensors  operating  in  the  thermal  IR  range  are  far  more  useful  than 
those  operating  in  the  visible  spectrum. 


DETECTORS 


So  far  this  instruction  block  has  centered  on  the  principles  of  IR 
radiation  as  it  exists  in  space.  The  purpose  of  this  section  is  to  out- 
line the  process  in  which  IR  energy  is  detected  and  puL'  into  a form  which  can 
be  recorded  and/or  displayed  in  a real-  or  near-real-time  situation. 

Figure  3-6  illustrates  the  major  components  of  an  IR  reconnaissance 
system.  The  most  important  element  in  such  a system  is  the  detector.  It  is 
this  component  of  the  system  that  is  initially  responsible  for  the  detection 
of  the  electromagnetic  energy  and  therefore  plays  a critical  role  in  the 
acquisition  of  remotely  sensed  imagery. 

IR  detectors  can  be  divided  into  two  separate  classes  - thermal  detectors 
and  quantum  detectors.  A thermal  detector  absorbs  photons  (discrete  particles 
which  make  up  light)  and  the  absorbed  energy  is  diffused  through  the  detec- 
tor's atoms causing  the  temperature  to  rise. 

An  example  of  a thewnal  detector  is  a thermometer.  It  detects  changes 
in  temperature  and  the  change  in  the  volume  of  mercury  is  a function  of  that 
temperature.  A thermocouple  is  another  device  which  possesses  the  character- 
istics of  a thermal  detector.  It  operates  in  such  i\  way  that  the  voltage 
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VISIBLE  LIGHT 
RECORDER  OPTICS 

LIGHT  MODULATOR 
ELECTRONICS 

^ ELECTRONIC  SIGNAL 

□ DETECTOR 


SCANNER  OPTICS 
INFRARED  RADIATION 


GROUND 


TARGET 


FTGUUr 
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generated  by  the  contact  between  two  dissimilar  metals  or  alloys  depends  on 
temperatuix' . 

A basic  limitation  inherent  to  thermal  detectors  is  the  slowness  with 
which  they  react  to  temperature  change.  Another  prol^lem  is  the  limited 
sensitivity  wliich  such  devices  possess. 

A quantum  detector  is  quite  different  from  a thermal  detector  since 
internal  temperature  fluctuations  are  not  evident.  This  type  of  detector  is 
far  more  selective  since  it  does  not  react  to  a change  in  the  total,  quantity 
of  energy  (number  of  photorns),  but  rather  the  energy  possessed  within  each 
photon.  Th»i'efore,  a quantum  detector  is  sensitive  to  particular  regions  of 
the  I !<  band  and  can  be  selectively  applied  to  certain  conditions. 

A drawback  in  the  use  of  quantum  detectors  is  tliat  they  must  be  main- 
tained at  a very  cool  temperature.  This  is  to  minimine  the  effects  of  thermal 
"noise"  generated  by  the  temperature  of  the  detector  itself. 

figure  3-V  illustrates  the  relative  rospoiise  and  sensitivity  of  two 
commonly  used  quantum  detector.s.  Figure  3-0  fui'then  illustrates  the  range  of 
sensitivity  for  several  other  quantum  detectors.  The  temperature  in  "K 
listed  v;ithin  each  detector  range  is  the  temperature  at  which  the  detector's 
performiance  is  greatest.  A detector  sensitive  to  longer  wavelengths  must  be 
cooled  far  more  than  one  sen.sitive  to  the  relatively  shorter  TR  wavelengths. 
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RELATIVE  REPONSE 


SPECTRAL  RESPONSE  OF 
TWO  QUANTUM  DETECTORS 


WAVELENGTH  IN  MICRONS 


MERCURY -DOPED  GERMANIUM 
MERCURY  CADMIUM  TELLURIDE 


FIGURE  3-7 
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Range  and  Optimuir.  Operating  Teiiiperature  for  8 Quantum  Detector; 


Ther'e  aro  three  types  of  quantum  detectors , they  are  photovoltaic , 


photoolectromagnetic , and  photoconductive . A photovoltaic  detector  is  made 
up  of  a metal  and  anothov'  material  (semiconductor)  which,  when  exposed  to 
certain  wavelengths  oi  thermal  radiation,  generates  a voltage. 

A i^hotoeloctroinagnetic  detector  depends  on  the  generation  of  voltages 
due  to  excitation  of  charge  carrier  gradients  for  their  transducing  properties. 

A photocon  ictive  detector  reacts  in  such  a way  that  when  exposed  to 
specific  wavelengths  of  thermal  radiation,  its  internal  resistance  change.s. 


The  primary  advantages  of  a quantum  detector  lie  in  two  areas  - greater 
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these  detectors  may  be  easily  amplified  by  standard  electronic  means,  trans- 
duced to  visible  light  and  recorded  on  film.  It  is  because  of  these  charac- 
teristics that  the  quantum  detector  is  used  in  IR  reconnaissance. 


IR  SCANNING  SYSTEM  PRINCIPLES  AS  THEY  APPLY  TO  IMAGE  INTERPRETATION 

In  order  to  fully  appreciate  the  principles  discussed  thus  far,  this 
final  section  will  deal  somewhat  with  the  application  of  an  IR  reconnaissance 
system. 

The  factors  .affecting  the  success  of  a mission  are  a combination  of 
environmental  and  mechanical  considerations.  For  example,  time  of  day,  time 
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of  v’oar,  and  alanospheric  conditions  must  bo  taken  into  account  when  planning 
.1  mission  as  well  as  when  interpretinj’  iiiiap.ei'y.  Since  tne  sun  is  the  earth's 
primary  source  of  enorp,y,  knowlcdp^e  of  its  diurnal  and  seasonal  cycles  is  of 
valv.e. 


Because  an  IR  sensor  is  not  totally  sensitive  to  visible  light,  the 
importance  of  tlie  sun  is  indirect.  For  the  most  part,  radiant  energy  emitted 
by  obiecL's  on  earth  is  the  net  result  of  energy  stored  during  daylight 
hours.  Due  to  varying  temperatures,  emissivities  and  heat  capacities,  the 
radiance  of  rich  object  reveals  a distinct  signature  or  IR  imagery.  It  is 
tlK!  understanding  of  these  sig,natures  that  makes  correct  interpretation 
possible.  The  final  product  of  an  IR  reconnaissance  system  is  an  image  which 
depicts  object;;  of  differing  contrast;  this  contrast  is  the  result  of  a 
target's  unique  physical  cliaracteristics . 
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INFRARED  IMAGERY  ClIARACTERISTICS/INn^ARED  SIGNATURES 


INSTRUCTION  DLOCK  //U 
(6  hovirs) 

Techniques  used  in  the  interpretation  of  infi'ared  imagery  will  be 
presented  during  tills  bloclc  of  instruction.  The  student  will  become  aware 
of  the  relationship  that  exists  betv/een  the  apparent  temperature  of  an 
object  and  its  image  tone. 

Regardless  of  its  form,  infrared  imagery  is  essentially  a thermal  map, 
imaged  by  an  electrical  infrared  reconnaissance  set.  An  electro-optical 
system  must  be  used  since  photographic  film  is  not  sensitive  to  thermal 
infrared  wavelengths,  i.e.,  the  region  from  five  to  one  hundred  microns. 
After  thermal  radiation  is  detected  by  the  system  and  amplified  electroni- 
cally, the  resultant  imagery  can  take  one  of  two  forms.  A hardcopy  version 
of  infrared  information  can  be  produced  by  exposing  black  and  white  photo- 
graphic film  in  front  of  an  intensity  modulated  cathode-ray  tube  or  an  image 
of  the  terrain  can  bo  displayed  in  real-time  on  a monitor  similar  to  a T.V. 
tube. 


In  tl^e  case  of  the  Quick  Strike  Reconnai.ssance  program  there  are  two 
types  of  the  sensors  employed.  The  first  system  that  we  will  be  concerned 
with  is  the  AN/AAD-li  downward- looking  infrared  line  scanning  system  which 
scans  the  tcri’din  in  a vertical  mode. 
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Thi;;  system  produces  hardcopy  imagery  (film)  sim.lJ.nr  Lo  tlie  type 
depicted  in  figure  h-1  For  tarp.el.  detection,  interpretation  and  mensuration. 
The  other'  se'isor  omployed  is  the  I’AVC  TACK  i'orward-hookinj;  Infrared  (ri.IK) 
system.  Data  collected  by  this  ncnsor  is  recorded  on  tai.ie  and  viewed  by 
image  interpreters  wox'klng  off  video  monitors.  Figure  4-2  is  a photogi'airh 
of  FLTR  imagery  taken  off  of  a video  monitor. 

Since  a given  type  of  tar'get  will  appear'  differently  when  imaged  by  a 
line-scan  system  scanning  in  a vei'tical  mode  than  wtien  imaged  by  a FLIR  in  a 
slant-range  mode,  it  is  imirerative  that  tlie  inter'pretcr  become  familiar'  with 
both  vertical  and  FLTR  tai'get  irresentations . 

In  both  imagery  fori''ats  the  signatui'o  of  ttrev'inal  energy  is  basically 
the  same.  Variations  in  IR  I'adiation  detected  by  the  sensor's  are  displayed 
on  the  imagery  by  a *combination  of  gr'ay  tones  which  correspond  to  the  clranges 
in  thei'rnal  emissions.  When  objects  ai'e  hot  (i.e.,  radiate  liighly)  relative 
to  their  surroundings  tliey  are  recorded  as  dark  images  on  infi'ared  negatives 
which  apirear  as  light  or  bright  images  on  positive  transparencies.  (Note 
I'igure  4-3a  and  'i-3b).  During  this  instruction  block  we  will  ];c  working 
with  )>oth  positive  and  negative  image  presentations  since  ttic  interpreter 
will  i'.avc  t^iis  option  when  working  ir.  the  RRF.  However’,  for  the  pui'pose  of 
discussion  we  will  refer  to  images  as  they  appeal'  on  positive  transparencies. 
An  object  may  pi'oduce  a bright  image  on  a day  presentation  as  a result  of 
either  the  thermal  energy  it  emits  or  the  solar  energy  it  reflects,  bright 
images  on  night  pi'osentations , of  course,  result  from  the  omission  of  thcruial 
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energy  only.  The  presence  ol  reflected  energy  tends  to  make  ob-jects  look 
moiv  natural  (that  is,  three-dimensional)  on  day  presentations  than  on  night 
pu'esentations.  (I’iRure  4-4). 

T<\RGLT/BACKGKOUND  CONTRAST 

Bright  image  patterns  on  infrared  presentations  can  be  of  help  in 
determining  activity  in  areas  of  operation.  Note  the  brightness  of  the 
target  signatures  shown  in  Figure  4-5.  Brightness  is  not  the  only  consid- 
eration to  be  used  when  interpreting  infrared  data.  It  should  be  hbted  that 
images  on  infrared  presentations  are  distinguishable  only  because  of  contrast 
with  their  backgrounds.  Compare  Figure  4-5  with  Figure  4-6.  You  will 
notice  the  tai’gets  that  were  quite  obvious  in  Figure  4-5  are  »iOt  so  obvious 
in  Figure  4-6.  The  fact  that  the  targets  depicted  in  Figure  4-6  are  now 
cold  and  therefore  blend  more  into  their  background  accounts  for  this  fea- 
ture. In  other  words,  an  object  is  distinguishable  on  an  infrared  presenta- 
tion only  because  its  rate  of  emmission  and/or  *ref lection  is  higher  or 
lower  than  that  of  its  surroundings.  Therefore,  emissivity  and  temperatui^e 
of  objects  are  important  factors.  Figure  4-7  depicts  warm  target  signatures 
against  a snow-covered  background.  It  should  be  noted  however,  that  when 
two  objects  are  at  the  same  temperature  they  emit  the  same  amount  of  energy 
only  if  their  surface  characteristics  are  the  same.  Since  infrared  sensors 
record  only  the  radiation  from  objects,  they  will  record  two  objects  which 
are  at  the  same  temperature  differently,  if  the  objects  material  emisslvities 
are  diffeient. 

* Daytime  Imagery 
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DAY 


DATE:?b  OCT  72 

TIME ; I 05  0 

Al.  TITUDE  :2000 

AREA rORlSKANY  FALLS, NY 


NIGHT 


DATE  : If?  OCT  7 2 

time  :e.i3u 

AL  TITUDE  : ef)0n 

AREA  : ORISKANY  FALLS, NY 
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THERMAL  SIGNATURE  Of  STOCKniiinGC  TEST  SITE 
(NOTE  TANK  ARRAY  WITH  HOT  IT.'GTNES) 


DATE:  10  OCT  74 

TIME:  1940 

AI/riTUDE:  ?000 ' 

AREA:  STOCKDRIDGE,  NY 
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(NOTE  ABSEtK-r  Of  TANK  ARRAY) 
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Objects  vary  in  temperature  for  many  reasons.  Perhaps  the  most  impor- 
tant reason  for  differences  in  the  temperatures  of  objects  is  that  their 
rates  of  warming  and  cooling  are  different.  The  temperatures  of  most  objects 
vary  continousiy.  ^ a_  rule  objects  which  heat  quickly,  cool  quickly.  If 
two  objects  with  different  heating  and  cooling  rates  are  recorded  on  infrared 
imagery  at  different  times  during  the  day  and  night,  the  one  with  the  high 
rate  of  temperature  change  will  appear  brighter  dui'ing  the  hot  part  of  the 
day  and  darker  during  the  cold  part  of  the  night. 


RADIOMETRIC  CROSSOVER 


One  exception  to  this  rule  would  be  during  radiometric  crossovei  . This 
term  generally  refers  to  loss  of  contrast  between  two  adjacent  objects. 
Crossover  effects  can  best  be  illustrated  in  Figures  4-8,  4-9a  and  4-9b. 
Crossover  effects  occur  one  hour  prior  to  sunrise  and  continue  until  one 
hour  after  sunrise.  These  effects  also  occur  one  hour  prior  to  sunset  and 
continue  until  one  hour  after  sunset.  In  Figure  4-9a  the  bridge  on  Image  A 
may  very  easily  go  undetected  because  the  level  of  radiant  emittance  from 
the  bridge  is  essentially  equal  to  the  radiant  emittance  of  the  water  under 
the  bridge.  Recognition  of  this  fact  (.radiometric  crossover)  could  preclude 
erroneous  interpretation. 

I me,):.  CH.A  RA.CTERI  ST  I C S 

The  concept  to  remember  is  that  IR  imagery  is  a record  of  relative 
thermal  radiation  differences,  and  the  factors  which  affect  an  object's  tone 
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INFRARED  IMAGE  ILLUSTRATING  THE  EFFECT  OF 
RADIOMETRIC  CROSSOVER 


ore  the  thernial  oinittanco  of  the  target  and  the  radiation  emitted  by  svirfaees 
svu'roundinp  it.  Taking  theno  considerations  into  account  it  is  easy  to 
understand  why  knowledge  concerning  time  of  day  ?nd  image  presentation 
(positive  or  negative)  is  of  critical  importance  in  IR  interpretation. 

With  the  exception  of  tone,  the  characteristics  to  look  for  when 
interpreting  IR  imagery  are  similar  to  those  found  in  conventional  black  and 
white  aerial  photography.  Size,  shape,  texture,  shadow  (on  daytime  IR 
imagery),  pattern  and  surroundings  are  all  important  elements  to  be  con- 
sidered in  the  interpretation  of  imagery.  Tone  is  different  in  the  sense 
that  it  bears  no  relation  to  the  color  characteristics  of  an  object,  it  is 
purely  a function  of  emissivity  and  temperature.  The  geometi ic  relationship 
between  a target  and  sensor  can  vary  the  strength  of  the  signal  received 
fram  the  object  of  interest  and  therefore  its  signature  on  IR  imagery. 

INVERSE  SQUARE  LAW 

A basic  geometric  consideration  is  that  of  distance  (altitude  above 
ground)  between  detector  and  target.  A simplified  version  of  tbe  Inverse- 
Square  Law  states  that  radiation  from  a point  source  (e.g. , object  on  the 
ground)  as  measured  by  a receiver  will  vary  inversely  as  the  square  of  the 
distance  b'btween  source  and  receiver.  Energy  transmitted  to  the  receiver 
equcils  energy  at  the  so\iroe  divided  by  tlie  distance  squared.  Essentially 
this  means  that  if  a point  .source  is  radiating  X watts,  the  energy  received 
at  2S0  foot  is  X/?50  watts.  In  other  words,  as  the  distance  between  tlio 
sensor  ami  target  scene  increases,  there  is  a vast  decrease  in  encrg,y  i->ecoived. 
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I.AMDCRT'S  LAW 


Another  law  RoverninR  the  streuRth  of  the  signal  received  from  a 
radiating  body  is  Lambert's  Law  of  Cosines.  The  law  states  that  radiation 
received  from  a flat  surface  will  vary  as  the  cosine  of  the  angle  from  which 
the  surface  is  viewed.  Essentially  this  means  that  the  signal  received  from 
a target  is  decreased  if  it  is  not  directly  beneath  the  aircraft. 

In  addition  to  these  external  considerations,  there  are  internal  mechanical 
factors  which  will  also  alter  the  portrayal  of  tone  on  IR  reconnaissance. 
System  settings,  which  in  the  case  of  AN/AAD-!>  are  automatic,  vary  the  tone 
of  an  object  in  two  separate  .scenes.  This  occurs  because  the  system  self- 
adjust.s  both  dynamic  range  and  video  gain.  As  a result,  the  aveiMge  scene 
temperature  and  target  to  background  differences  can  affect  image  contrast 
and  the  tone  of  a particular  object.  Since  the  control.':,  for  these  variables 
are  automatic,  there  is  little  the  interpreter  can  do  about  them;  liowever, 
knowledge  of  their  affect  on  IR  imagery  is  quite  important. 

Generally,  there  is  a correlation  between  image  tone  aiid  temperature. 
Because  of  this  basic  association  the  interpreter  can  make  carefvil  assump- 
tions about  common  building  materials,  norro.il  temperature  patterns  and 
typical^ surfaces.  Illustrated  in  Table  4-1  are  the  usual  thermal  signatui'es 
which  depict  common  materials. 
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COMMON  MATERIALS  AND  THEIR  USUAL  TONE  ON  IR  IMAGERY 


iNi^yu^rn  TARnn*  signatures 

In  Djc  intcrprciat ion  of  retil-tiiiiG  and  near-i'aal-tiino  imagery,  Llie 
dccuracy  of  clotoclion  and  identification  of  time  sensitive  targets;  is 
crucial.  Bocause  the  Quick  Strike  Reconnaissance  concept  oil!  deal  witli 
targets  of  this  nature,  a Basic  f.-imiliarity  with  tlieir  .signatures  on  infra- 
red imagery  will  aid  the  image  interpreter  in  carrying  out  his  task.  This 
instruction  Block  includes  a table  which  outlines  the  cliaracteristic  signals 
for  \farious  target  classes.  The  emphasis  of  this  interpretation  signature 
index  is  on  tax-gets  which  are  liighly  pex'-ishable  and  thex-ofore  many  loss 
mobile  targets  have  been  omitted. 

Tor  tlie  sake  of  clarity,  the  followiixg  terms  be  used  in  reference 

to  IK  imagery  sii'iiatures : hot  - denoting  an  area  of  high  infrax-od  return, 

warm  - an  area  with  modej-ate  return,  cool  - aix  area  with  a relatively  low 
I'otui-n  and  cold  - an  aro.i  denoting  an  almost  total  absence  of  infrared 
energy.  Those  toi^ms  will  eliminate  the  use  oj'  words  .-nich  a?  dark  or  light, 
thus  the  mode  of  presentation  (positive-vs-negative x will  not  affect  the  way 
in  v;hich  tonal  quality  is  described. 

TKACiOB)  ABi>  wiii:i;r,r,i)  vriiiCLBB 


-Trucks- 

In  general  trucki>  tend  to  present  a cool  signature  because  they  are 
con.structed  of  metal.  Size  affects  the  ability  to  iixterpret  the  tar-get 
oon-ectly;  as  .size  inct-e.ise;: , correct  identi x'ication  becomes  easier. 
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Infrared  Signature 


trucks  are  generally  recognizable  by  their  rectangular  shape,  ( lengUi- 
to-width  ratio  normally  3:1)  and  show  up  as  cool-cold  returns  on  IR  imagery. 

An  exception  to  this  is  the  hot  signature  which  is  a result  of  the 
energy  emitted  by  the  hot  engine-exhaust  sections  of  a truck.  Front  end 
engine  and  single  exhaust  system  typifies  most  military  trucks. 

-Tracked  Vehicles- 

Tanks,  armored  personnel  carriers,  and  self-propelled  guns  are  all 
highly  mobile  vehicles  found  in  nearly  all  physical  environments. 

Infrared  Signature 

The  IR  signature  for  tracked  vehicles  is  typically  rectangular  with  a 
length- to- width  ratio  of  2:1.  They  usually  give  off  a cool-cold  signal  when 
not  in  operation. 

When  tracked  vehicles  are  in  operation  the  moderate  to  strong  warm 
return '‘from  the  single  or  dual  exhaust  system  and  engine  compartment  is 
quite  evident. 
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-Artillery- 


Artillery  is  the  term  applied  to  canons,  launchers,  and  miscles  de- 
signed to  support  infantry  and  armor  units  in  the  field. 

Due  to  its  mobility  and  obvious  tactical  value,  detection  and  identifi- 
cation of  artillery  can  be  of  critical  Importance.  Although  detection  of 
this  class  of  targets  is  possible,  the  potential  to  identify  particular 
target  types  varies  with  artillery  size  and  the  environmental  setting.  A 
key  to  identifying  these  targets  lies  in  the  pattern  in  which  they  are 
found.  Therefore,  it  is  important  that  an  interpreter  be  familiar  with  the 
typical  arrays  for  & variety  of  artiller’y  pieces. 

Infrared  Signature 

A canon  or  large  field  gun,  when  imaged  in  a favorable  open  environ- 
ment, can  be  identified  by  tho  long  hot  or  cold  signature  of  its  barrel  in 
relationship  to  the  diameter  of  its  bore.  In  many  instances,  the  weapon 
array  may  aid  in  identification  when  the  artillery  pieces  are  conflgiired  in 
a definite  geometric  pattern.  The  weapons  may  be  in  a straight  line,  in  an 
arc,  or  set  up  in  a boxlike  or  circular  pattern.  In  nearly  all  cases, 
revetments  will  be  constructed  as  emplacements  for  field  artillery.  Although 
the  revetments  may  take  on  one  of  several  shapes,  all  will  have  an  open  side 
to  permit  the  entrance  and  exit  of  the  weapon.  The  signal  received  from 
such  emplacements  varies  with  construction  material  which  may  be  excavated 
earth,  logs,  rocks,  sand  bags,  concrete  or  a combination  of  available  material. 
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Due  Co  the  complexity  and  variety  of  physical  properties  possessed  by  these 
construction  materials,  there  is  no  one  sijrnature  which  typifies  all  the 
possibilities.  Generally  speaking,  the  revetment  will  be  visible  on  IR 
imagery  in  contrast  to  surrounding  terrain. 

Like  field  artillery,  missiles  and  rockets  are  mobile  and  are  more 
easily  identified  by  their  spatial  distribution  in  the  field  than  through 
the  recognition  of  individual  weapons.  When  identifiable,  rockets  and 
missiles  are  characterized  by  a cold  signature  which  yields  a silhouette  of 
the  weapon.  In  most  cases,  there  is  evidence  of  support  equipment  in  the 
vicinity,  such  as  generators,  radar  antennas,  and  radar  trailers  which  are 
rectangular  and  have  a lengtlr  to  width  ratio  on  the  order  of  3:1.  When  in 
use,  heat  producing  equipment  will  give  o:ff  hot  spots  as  will  truck  engines 
for  truc)r mounted  missiles.  Revetments  r nstructed  of  a variety  of  materials 
will  also  be  visible  around  missiles  that  are  in  a "readied"  state. 

Although  mortars  are  relatively  small,  they  may  also  be  detected  due  to 
the  cool  signal  received  from  the  mortar  pits  in  which  the  weapons  are 
emplaced.  Any  such  area,  wliether  it  is  a trench  or  artillei'y  emplacement, 
may  be  visible  if  it  is  in  a relatively  open  area. 


-Koads- 


The  signature  of  most  roads  is  usually  evident  duo  to  the  difference  in 
matei  ial  between  the  roadway  and  the  adjacent  terrain;  the  greater  the 
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contrast  in  the  physical  characteristics  of  these  materials,  the  more  obvious 
the  signature.  Paved  roads  possess  the  capacity  to  absorb  heat  during  the 
day  and  therefore  radiate  a high  amount  of  thermal  energy  in  the  early 
evening  hours.  Unpaved  roads  do  not  have  this  capacity  and  are  less  evi- 
dent. Most  times,  the  difference  between  an  unpaved  road  and  surrounding 
vegetation  is  great  enough  to  produce  a recognizable  signature.  Roads  can 
be  found  in  nearly  all  stable  and  semi-stable  terrain  and  in  all  environ- 
ments . 

Infrared  Signature 

The  long  linear  pattern  and  angular  intersections  that  characterize 
roads  make  detection  quite  easy.  Although  both  asphalt  and  concrete  roads 
generally  render  a strong  warm  signal,  asphalt's  greater  thermal  capacity 
results  in  a comparatively  stronger  signature  on  late-night  imagery.  The 
median  strip  on  divided  fiighways  is  usually  evident  as  a cool  signature. 
Vehicles  along  a road  are  normally  detectable  and  sometimes  identifiable  if 
conditions  are  optimal. 


-RaiJ.roads- 


The  app^earance  of  railroad  tracks  is  characterized  by  a long  linear 
signature  and  long  sweeping  curves,  and  unlike  roads  have  no  angular  inter- 
sections . 
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Infrared  Signd>tur-<i 


On  IR  imagftry,  the  mil  bed  usually  gives  off  a weak  v;arm  signal  v/itli 
a cool  signal  from  tie  rails  themselves-  Ability  to  correctly  detect  the 
presence  of  railroad  tracks  depends  on  tlie  number  of  tracks  c»nd  the  sur- 
rounding terrain.  Caution  should  be  exercised  so  that  a roadv/ay  is  not 
mistaken  for  railroad  netvjork. 

- Railroad  Support  lac ilities- 

Variety  of  tracks,  rolling  stock,  locomotives  and  support  facilities 
makes  detection  and  interpretation  relatively  easy.  They  are  usually  found 
in  or  lujui  i)Opulation  contors  or  near  maior  transportation  facilities  (har- 
bor, major  highway)  whore  freight  can  be  transferred  to  or  from  rail  networks. 

It’frared  Signature 

A v/eak  v/arm  signal  from  the  rail  yard,  and  shapes  of  ol>iects  v/ithin  a 
r'tiilro.'id  ;.:u]i|.or'l  area,  aid  in  coiTect  identit  ication.  ilot  sig.nnls  froiri 
engine  comparttnents  in  locomotives  indicate  that  tliey  have  recently  arrived 
or  are  about  to  depart.  Tank  cars  containing  fluid:',  may  reveal  a warmer 
(nighttime)  or  cooler  (daytime)  signature  than  tyi'ical  frelg.ht  cars.  I'n 
exception  to  this  is  when  hir,h  viscosity  petroleum  products  are  heated  and 
]:)umped  into  tank  cars;  here  a warm-hot.  signature  from  the  tank  car  is  accom- 
ivanied  by  a hot  .linear  pipeline  pattern  leading  from  storage  tanks  to  the 
‘ illiiig  area. 
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-Dridges- 


Bridges  can  be  made  of  a variety  of  materials;  therefore,  the  signature 
on  IR  imagery  may  vary  somewhat.  Since  most  bridges  of  tactical  importance 
cross  over  water,  their  object  to  background  contrast  changes  with  time  of 
day.  I'he  bridge  width,  the  apparent  number  of  approaches,  and  other  asso- 
ciated features  distinguish  a road  and  railroad  bridge. 

Infrared  Signature 

Bridges  imaged  over  water  during  mid-day  hours  render  a warm  signature; 
whereas  at  night,  the  signal  received  from  most  bridges  produces  a cold 
signature  iri  contrast  to  the  water  below. 

Caution  should  be  exercised  when  interpreting  imagery  acquired  around 
sunrise  or  sun.set.  During  these  hours,  radiometric  crossover  occurs  which 
virtually  eliminates  the  contrast  between  a bridge  and  the  water  which  lies 
below. 

-Harbor  racilities- 

As  is  the  case  with  rail  yards,  there  are  several  com.ponents  of  a 
harbor  facility,  which  due  to  their  size  and. shape  make  correct  identifi- 
cation easy.  Tlie  objects  of  interest  are  often  less  obvious  since  they  are 
dependent  upon  differing  tliermal  emissions. 


A-  4-25 


Infrared  Si^rnaturo 


Duo  to  cl  number  of  heat -producing  activities,  there  are  a variety  of 
returns  from  an  area  identified  as  a harbor  facility.  The  signatures  of 
ships  with  running  engines  are  identifiable  by  the  hot  spots  where  stacks 
release  exhaust. 

Tankers  can  often  he  detected  on  imagery  since  they  may  be  adjacent  to 
a hot  pipeline  system  leading  from  POL  storage  tanks. 

Due  to  contrast  v;ith  water,  identification  of  ships,  submarines  and 
small  vessels  is  possible  from  the  silhouette  produced  on  IR  imagery. 

-Airf iolds- 

Airfields  arc  generally  identifiable  by  the  pattern  revealed  by  the 
runways  and  taxiways.  Surrounding  features  such  as  hangars,  fuel  tanks  and 
service  buildings  are  usually  apparent  on  the  imagery  as  well. 

Infrared  Signature 

Paved  runways  and  taxiways  bear  the  same  characteristics  as  roadways 
constructed  of  tlie  same  material.  They  generally  appear  as  warm  geometric 
return;  . 
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Buildinj’s  tend  1:o  roturn  a cool-cold  .si,7nal  and  are  identifiable  by 
stiape  .ind  relative  i>of>ition.  Fuel  tankf3  are  easi}y  identified  by  their 
typical  cylindrical  shape.  The  tone  of  the  tank  depicted  on  the  imagery  may 
offer  some  idea  of  whether  it  is  full  or  empty. 

-Aircrai t- 

The  detection  of  aircraft  located  at  an  airfield  is  usually  rather 
easy.  The  contrast  between  the  metal  and  pavement  is  sufficient  to  make 
identification  of  aircraft  type  possible. 

Infrared  Signature 


Ttie  definite  cold  signal  of  most  aircraft  against  the  warm  signature  of 
the  pavement  reveals  a detailed  silhouette. 

Aircraft  with  running  engines  are  visible  due  to  hot  return  from  the 
engine  areas. 

The  shaded  pavement  beneath  an  aircraft  may  leave  a "thermal  shadow" 
hours  after  the  aircraft  has  been  moved.  This  cool,  hazy  silho\iette  is  most 
aj.'parent  after  a cloudless  day  and  on  surfaces  with  a relatively  high  thermal 
capacity. 


The  warm  fan-shaped  signature  is  often  the  result  of  warm-up  prior  to 
an  <i  J rt;r'a ft ' ;;  takc-o f t . 
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-Troop  Activity- 


The  presence  of  troops  in  a previously  unoccupied  area  may  be  evident 
through  a number  of  changes  in  the  landscape.  Some  changes  are  epiite  subtle 
and  may  just  involve  the  clearing  of  a small  area  for  a temporary  camp. 

Sites  of  a more  permanent  nature  usually  have  a number  of  structui''es 
such  as  tents  or  support  facilities  and  are  near  a good  transportation 
network . 

A common  element  found  in  areas  occupied  by  troops  ir.  fire.  The  size, 
number  and  pattern  of  fires  is  sometimes  a clue  as  to  the  number  of  troops 
in  a region. 

Track  activity  is  another  due  to  an  area  occupied  by  troops, 
infrared  Signature 


(,'leared  area.s  idiow  up  as  cool-cold  areas  at  night,  and  as  warm  areas 
during  the  day  in  relation  to  surrounding  vegetation.  Some  familiarity  with 
r!ie  a.reu  is  necessary  to  recognize  this  change  in  the  land.scape. 

Tents  and  othei'  r.tructures  render  cool-cold  signatures  unless  there  is 
some  I'.oai -jirodi  _ing  activity  inside  the  shelter,  then  warm-hot  signals  are 
produced . 
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The  hot  :Jpot;:5  produced  by  fires  are  easily  detected  on  infrared  imap.ery. 
A trailing  effect  and  an  exaggeration  of  the  size  of  a fire  often  occurs  due 
to  the  intense  lieat. 
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INSTRUCTION  IJLOCK 


CHARACTERISTICS  OF  THE  AN/AAD-S  DOWNWARD-LOOKING  INFRARED  SYSTEM 
(MILL  INCLUDE  PRACTICAL  EXERCISES) 

( 3 Hours ) 


I.  INTRODUCTION  - SYSTEM  FUNDAMENTALS  * 


A.  Line  Scannin,^.  System 

This  instruction  block  is  intended  to  familiarize  student  interpreters 
witli  the  AN/AAP-!i  rlownward- looking  infrared  system.  The  AN/AAD-5's  components, 
its  operation,  and  characteristics  are  outlined  and  described  in  the  following 
sections.  Included  in  this  block  of  .instruction  are  examples  of  imagery 
collected  under  favorable,  as  well  as  unfavorable  conditions.  For  the  purpo.se 
of  this  course,  emphasis  will  be  on  the  AN/AAD-5  characteristics  peculiar  to 
Quick  Strike  Reconnaissance. 

The  AN/AAD-S)  system  employs  components  which  scan,  detect  and  process 
information.  Unlike  a pliotographic  system  which  records  the  terrain  one  frame 
at  a time,  the  scanner  produces  a continuous  image.  It  accomplishes  this 
through  the  forward  motion  of  the  aircraft  and  the  transverse  motion  of  the 
mirror  in  the  IR  receiver.  (Note  Figure  ^-1.  ) 

Througii  a series  of  mirrors,  thermal  IR  radiation  is  directed  to  an  array 
of  twelve  detectors.  The  signal  generated  by  each  detector  is  amplified  and 
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ii 


instantaneous 
Field  Of  View 


Line  Scanning  Of  Terrain 
By  AH/AAD-5 


FIGURE  S-1 


then  stored  on  the  aii’craft  or  transmitted  to  a (xround  facility.  In  eitlier 
case  the  electrical  signals  are  used  to  modulate  a beam  of  Viglit  ci-oating  an 
image  on  a cathode-ray  tube  (CRT).  As  the  intensity  of  thermal  radiation 
varies  over  space,  the  brightness  of  the  light  illuminated  on  the  CRT  varies 
accordingly.  Photographic  film  moving  simiiltaneously  across  the  front  of  the 
CRT  is  exposed,  creating  a hardcopy  IR  record  of  the  terrain  being  covered. 

In  Quick  Strike  operations  the  laser  beam  recorder  in  the  RRF  exposes  heat- 
processed  dry  silver  film  whichi  is  available  to  the  interpreter  in  a matter  of 
minutes. 


B,  Basic  Geometry  of  the  AN/AAD-5  IR  Reconnaissance  Set 

The  length  of  the  scan  line  depicted  in  Figure  5-1  i.s  a function  of  two 
variables  - altitvido  of  the  airci^aft  above  gi’ound  level  and  field  of  view 
(FOV).  The  concept  of  altitude  is  rather  simple,  the  greater  the  aircraft 
altitude,  the  more  terrain  covered  by  a single  sweep  of  the  scanning  mirror 

i 

(assuming  a constant  FOV)  (Note  Figure  5-?a).  With  tlie  AN/AAD-5  Reconnais- 
sance System,  the  FOV  can  bo  changed.  In  turn,  this  will  cliange  the  length  of 

I 

the  scan  line.  The  system  can  oper'ate  in  a 60*^  narrow  (NFOV)  or  a 120®  wide 
(WFOV)  field  of  view  as  illustrated  in  Figure  5-2b.  The  lateral  coverage  of 
the  terrain  in  the  WFOV  is  equal  to  that  flown  at  tlu'ee  limes  the  altitude  in 
the  NFOV.  (Note  Figure  5~2c). 

Selection  of  the  field  of  view  is  based  on  the  following  considerations; 
V/li  Ratio  “ Air  Speed  (V)  and  Altitude  (II) 
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Kolat  ionsliip  IJctwcon  Alliludc  ami  Lenj'th  of  Scan  l.ine 
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I.cntUh  of  !»ino  in  Harrow  mm\  Witlti  ri«ld  of  Viow  (J>amo  AltLludo) 


Loi))*th  ui  S(!at\  i.ini:  in  Nai't'uw  £in<(  Witin  I'iuU'  View  ( D i 1 i et'eiit  Altitudo) 
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(SiHiii.il)  Rr>i;o.iui  ion  witli  r>  iM'von  rov 

Tl»e  V/ll  l<atlo  is  Uni  volocit’.  of  llii-  aircraft  divi<leci  liy  i)n‘  iv'ir.hl  .il'ovn  i ho' 
I’i'oundi  Factors  such  as  wtsallici-.  Liiomy  acriviiy  and  iiirtviin  ronr i|Mir.it;  ion  can 
affect  both  altitude  and  air  «,.<>»«’,  hue  to  incclianicaJ,  liniitatioiiK , cmi'loyv onr 
of  tlie  AAD-S  sciisoi'  is  rostriot.  d to  two  V/!i  ranMOs;  one  in  llic  Mi'oV  .-ind  tiio 
other  in  the  wyOV.  if  the  V/H  ran  ;o  within  a FOV  is  exceeded,  there  is  loss 
of  RX’onnd  coverage  between  sensor  scans,  resul ting  in  degraded  liiiagery.  basic 
to  the  Quick  Strike  Concept  is  li^e  need  to  data  Hnk  imagery  to  the  Hcconnavs- 
snneo  Reporting  Facility  Exploitation  Shelter.  Since  there  is  also  supplemen- 
tary information  that  mu.st  accompany  Hn'i  imagery  concerning  aii  craft  altitude, 
velocity,  location,  etc.,  the  full  twelve-channel  transmi.ssion  of  imagei'y  must 
be  reduced  to  six  channels,  Rocausn  of  Htls  modification,  tlio  potential  V/!! 
range  of  the  AN/AAD-S  system  used  in  Quick  Strike  operations  is  red^iced  hy 
one  half. 


It  the  full  twelve  channels  were  tr.tnsmi  tt.od  in  .:\ddiilon  to  navi)>aiion.il 
information,  an  exces.sive  portion  of  clio  avan.ilrle  communic.ation  frequency 
band  would  i>e  tiscd.  Tltis  v;ould  dinilnish  tin*  numtxjr  of  froqnoncion  av.ail.al'lc 
CO  cominaitd  .ind  control  systems.  As  a I'esvill  , t)ie  intev'prctcr  may  view  imac^ory 
that  lack.s  poi’tions  of  itiformutioii.  When  this  occurs,  tarpef.s  iiii.ti-.cd  on  tiio 
film  are  comprcsscul  .-ilong  tlte  lino  of  flight  as  illustrated  in  Figure 
There  is  a div'oet  re  1 at: i oir.dtip  between  the  percentage  of  infoi'in.'tt ion  lost  and 
th(7  dogi'co  i:o  wliicii  tlio  V/ll  limit  ir.  exceeded..  Although  there  is  an  absence 
ol'  inloiMiiai  ion  on  coinpres;;<Hl  imagery,  it  h-a-c  been  determined,  to  he  of  luelical 
valvio  since  cl.>toct:ion  .ind  into' pr<'iat.)on  ears  .still  b.-  ^lecomr  1 i shol . 


It  should  be  remembered  that  there  is  no  distortion  or  loss  of  informa- 
tion across  the  line  of  flight  since  the  V/H  ratio  does  not  affect  the  sen- 
sor's capability  to  record  information  along  a scan  line. 

The  V/H  limits  in  both  fields  of  view  and  the  V/H  ratio  at  which  80% 
accurate  target  identification  was  possible  in  prior  testing  of  the  AAD-5 
system  are  depicted  in  Figure  5-3a.  There  are  V/H  limits  which  in  some  cases 
dictate  which  FOV  must  be  utilized.  For  example,  if  an  aircraft  is  flying  at 
a low  altitude  and  high  ground  speed,  (V/H  ratio  in  the  high  range)  it  may  be 
necessary  to  use  the  wide  FOV  in  order  for  the  reconnaissance  system  to  image 
scan  lines  adjacent  to  one  another.  This  is  because  the  WFOV  has  greater 
spatial  resolution,  (note  Figure  5-3b)  which  allows  the  sensor  to  scan  a 
larger  area  of  the  terrain  with  each  sweep.  The  system  can  therefore  be 
employed  at  lower  altitudes  and  higher  velocities  without  omitting  sections  of 
terrain. 

Resolution,  a measure  of  the  system's  performance,  is  altered  by  altitude 
and  FOV.  With  the  AN/AAD-5  system,  the  resolution  is  different  in  the  two 
fields  of  view.  The  resolution  parameter  within  the  system  is  referred  to  as 
angular  resolution.  This  measurement  is  independent  of  altitude  and  is 
expressed  in  angular  units  known  as  railliradians  (mrad);  a milliradian  equals 
.057®,  The  angular  resolution  in  the  two  fields  of  view  can  be  obtained  from 
the  AN/AAD-5  Exploitation  Manual  which  will  be  provided  later  in  the  course. 
This  angle  determines  the  dimensions  of  the  area  being  instantaneously  viewed 
by  the  scanner  (instantaneous  field  of  view  IFOV  - note  F'gure  5-3c.  Notice 
that  the  area  of  the  IFOV  varies  along  the  scan  line  track.  Though  the 
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VELOCITY  (KNOTS) 


AN/AAD-5  WIDE  AND  NARROW  FOV  V/h  LIMITS 


V/H  Limit  Yielding  80%  Identifiable  Imagery  in  WTOV 


V/H  Limit  of  Contiguous  Ground  Coverage  in  WFOV 


V/H  Limit  Yielding  80%  Identifiable  Imagery  in  NFOV 


WFOV1  = 
WFOV  2 = 
NFOV  1 = 


NFOV  2 = 


V/H  Limit  ot=  Contiguous  Ground  Coverage  in  NFOV 


FIGURE  5-3a 
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GENERALIZED  COMPARISON  OF  SPATIAL  RESOLUTION 
IN  THE  AN/AAO-5  SYSTEM 


angular  resolution  remains  constant,  the  instantaneous  field  of  view  (irov) 
increases  in  sj.ze  as  the  sweep  angle  extends  away  from  the  nadir  line.  It  is 
apparent  that  a.v  altitude  increases,  the  area  of  the  II'OV  increases.  The 
dimensions  of  the  iroV  (in  feet)  can  be  determined  by  multiplying  angular 
resolution  in  milliradians  times  .001  and  then  multiplying  this  by  the  alti- 
tude in  feet. 

It  is  the  average  scene  radiation  within  the  IFOV  that  is  sensed  by  the 
detector  and  imaged  on  the  film.  Therefore  the  smaller  the  angular  resolution, 
Lhe  smaller  an  object  i-s  that  can  be  detected  by  the  sensor  and  the  more 
accurate  the  representation  of  objects  on  the  imagery.  Due  to  this  relation- 
ship between  angular  resolution  and  the  resolving  power  of  the  system,  it  is 
in  tliu  NTOV  that  Llie  best  IR  imagery  is  obtained  with  regard  to  ground  resolu- 
t ion . 


Another  measure  of  the  Reconnaissance  system's  performance  is  thermal 
resolution.  Thermal  resolution  is  a laboratory  specification  of  the  smallest 
temperature  differential  that  can  be  discriminated  by  the  system.  This  oper- 
ating parameter'  is  also  listed  in  the  AN/AAD-D  manual  and  is  given  in  degrees 
Celsius. 

An  important  point  to  remember  when  dealing  with  resolution  values  is 
that  they  are  derived  theoretically,  and  can  be  affected  by  a number  of  ele- 
ments, Atmospheric  attenuation  and  aircraft  vibration  are  just  two  factors 
which  greatly  affect  actual  performance. 
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MAvTOR  cohponi;nts 


1 1. 


The  AN/AAD-h  is  made  up  of  several  niajor  components.  They  are  outlined 
in  the  following  section  with  a brief  description  of  their  operation  and 
function  within  the  system.  Figure  S-u  shows  the  generalized  location  of  the 
major  components  within  the  aircraft. 

A)  Power  Supply  - Pi'ovides  regulated  and  unregulated  voltages  to  all 
components. 

D)  Infrared  Receiver  - Contains  the  scanner,  detector  array,  and  cryostat 
responsible  for  maintaining  detector  temperature. 

C)  infrared  Recorder  - Converts  the  video  signals  and  timing  pulses  from  the 
receiver  and  the  roll  correction  information  into  the  required  format 
necessary  to  produce  an  accurate  film  record  of  the  terrain. 

^ Magazine  - Contains  350'  of  5"  standard  base  film  or  500'  of  thin 

base  film  plus  associated  electronics  for  maintaining  proper  film  speed 
and  film  annotation  circuits, 

E)  Control  Indicator  - Display  and  control  of  f ield-of-view  mode,  standby 
switch , ...  etc . 
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COMPONENT  LOCATIONS  IN  RF-H-C  AIRCRAFT 


III. 


AN/AAD-i>  TMAGF,  CHARACTllRIGTICS 


A.  Elements  of  Interpretation 

The  physical  characteristics  of  AN/AAD-5  imagery  are  in  some  ways  similar 
to  photographic  film.  Features  are  identifiable  by  the  nature  of  their  size, 
tone,  texture,  shape,  and  associated  features.  The  difference  lies  in  the 
emphasis  placed  on  each  of  these  elements.  For  example,  the  tone  on  nighttime 
IR  imagery  is  a result  of  a target's  radiance  and  bears  no  relation  to  the 
tone  of  an  object  in  terms  of  visible  light.  The  tone  depicted  on  AN/AAD-5 
imagery  depends  upon  the  target's  radiation  and  the  average  background  radia- 
tion across  the  entire  view  of  the  system.  The  same  target  can  appear  differ- 
ently at  two  different  times  depending  on  background  radiation.  If  a warm 
target  is  placed  against  a cool  background,  it's  image  on  positive  film  will 
appear  liglit . Yet  if  the  same  target  is  placed  against  a background  that  is 
warmer  than  the  target  itself,  the  image  will  appear  dark  (Wote  Figure  5-5). 

K • AN/AAD-5  Flight  Information 

Binary  coded  ADAS  data  blocks  containing  pertinent  flight  information 
appear  every  six  inches  along  the  bottom  of  all  AN/AAD-5  imagery  used  in  QSR 
operations  (Note  Figure  b-Oa).  Non-QSR  film  bus  data  blocks  every  twelve 
inches  but  is  less  accurate  in  determining  coordinates  for  automated  target 
location.  All  information  contained  in  the  data  blocks  is  presented  in  an 
excess-three  format  which  is  "read"  automatically  in  the  RRF  and  processed  by 
the  computer.  These  blocks  can  be  read  manually  but  it  is  generally  very  time- 


A-  5-14 


a 

a 

X 

X 

z> 

=> 

o 

o 

ac 

a 

o 

«,!> 

o 

u 

< 

< 

(Q 

A 

_J 

Z 

O 

0£ 

o 

< 

o 

> 

A- 5-15 


ILLUSTRATION  OF  TARGET  TONE  AS  A FUNCTION  OF  BACKGROUND  RADIATION 


SPECIAL  EMULSION  SIDE  DOWN 

PURPOSE 

FIGURE  5-ba 


consuming.  Pigure  !3-Gh  is  an  enlarged  illustration  of  the  ADAS  block.  Col- 
umns within  the  block  represent  values  of  onci,  two,  four,  and  eight,  with  the 
sum  of  the  bits  in  each  column  read  ncro.ss  a given  row,  minus  three,  yielding 
a value  as  shown  in  Figure  5-6c. 

The  codes  for  V/Il  and  FOV  are  unique  to  AN/AAD-5  QSR  operation  and 
require  a special  explanation.  V/H  information  is  given  in  values  ranging 
from  zero  to  seven.  Thi.s  refers  to  the  change  in  scale  (compression)  along 
the  line  of  flight  as  the  aircraft  exceeds  a V/H  limit.  As  the  value  increases, 
compression  of  imagery  becomes  more  evident.  Only  a value  of  zero  indicates 
that  the  aircraft  is  oper'ating  within  a given  V/H  limit,  all  other  values 
identify  increasing  degrees  of  image  compression. 

Field  of  view  is  indicated  by  one  of  two  codes  on  the  data  block.  The 
wide  field  of  view  is  identified  by  the  binary  code  for  a plus  sign  (+)  and 
the  narrow  field  of  view  by  a minus  sipi  (-). 

In  addition  to  the  data  blocks,  annotations  may  appear  on  the  film  which 
will  directly  aid  the  intoi'prctcr  in  performing  his  interpretation  task.  An 
example  of  supplemental  data  which  appears  on  the  film  are  the  flags  displayed 
on  the  top  and  bottom  of  the  film.  The  annotations  along  the  top  ai-e  special- 
interest  markers,  triggered  by  the  air  crew  upon  detection  of  possible  target 
activity. 
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ADAS  BINARY  DATA  BLOCK 
FIGURK  S-Lb 

A-5-10 


TllK  DATA  MATRIX  I.S  CODFD  IN  EXCESS  TIIHEE  lUNARY  CODED  DECIMAL.  THIS 
SYSTEM  USES  DECIMAL  NUMBERING  BUT  IT  IS  RECORDED  IN  A CODED  BINARY 
I'ORM  AS  LISTED  BELOW.  IT  1 .S  READ  AS  A BINARY  SYSTEM,  I.E.,  l.EET  'J'O 
HIGHT,  making  a summation  OF  THE  SIGNIFICANT  BITS,  THEN  SUBTRACTING 
THREE  TO  OBTAIN  THE  DECIMAL  VALUES  TABULATED  BELOW: 


COLUMNS 


DECIMAL 

KBIT  VALUE) 

D1 

D2 

D3 

dIi 

index"! 

NUMERIC 

VALUE 

PARITY  nntP) 

1 

2 

k 

0 

BIT  I 

MEANING 

- 3 

• 

• 

NOT  USED 

-2 

• 

• 

MINUS  SION 

-1 

• 

# 

ERROR 

0 

• 

• 

• 

ZERO 

1 

• 

ONE 

2 

• 

• 

• 

TWO 

3 

• 

• 

• 

• 

THREE 

)t 

• 

« 

• 

• 

FOUR 

5 

• 

• 

FIVE 

b 

• 

• 

• 

SIX 

o 

O'; 

7 

• 

• 

• 

• 

SEVEN 

0 

• 

# 

• 

• 

EIGHT 

9 

# 

• 

• 

NINE 

10 

« 

♦ 

• 

• 

PLUS  SIGN 

11 

• 

♦ 

• 

SPECIAL 

12 

4 

• 

• 

• 

• 

DIVIDER 

NOTES ; 


1.  THE  INDEX  MARK  ALWAYS  IS  PRESENT. 


2,  THE  PARITY  BIT  IS  PRESENT  TO  CAUSE  THE  TOTAL  COUNT  OF  DOTS  ACROSS 
ONE  COLUMN  TO  BE  AN  EVEN  NUMBER.  THIS  PROVIDES  THE  "PARITY  CHECK"  TO 
INSURE  THAT  THE  BIT  RECORDING  PS  CORRECT.  IF  THE  TOTAL  DOT  COUNT  IS 
ODD,  AN  ERROR  IS  INDICATED  AND  THE  DATA  SHOULD  BE  REJECTED. 


3.  THE  DIVIDER  IS  USED  AG  A VISUAL  INDICATOR  TO  SEPARATE  MAJOR  GROUPS 
OF  CRARACTKR.S  WiTllIN  THE  CODE  MATRIX  BLOCK. 


It.  SIGNIFICANT  BITS  PROGRESS  FROM  D1  (LEAST  SIGNIFICANT)  THROUGH  Dl| 
(MOST  SIONIFICANT). 

().  "NOT  U.'IED"  (DECIMAL  VALUE  -3)  INDICATK.O  THAT  DATA  IS  NOT  AVAILABLE 
FOP  RECORDING. 

RROl!"  (DECIMAL  VALUE  -l)  INDICATES  THE  INFORMATION  GENERATED  FOR 
IKG  IS  OUTSIDE  THE  RANGE  OF  THE  PARTICULAR  SENSING  DEVICE  IN  USE, 


c.  "error 

i\  K COil  U 


■f.  "SPECIAL"  (DECIMAL  VALUE  11  ) INDICATES  THAT  THE  INFORMATION  NORMALLY 
PRESENTED  IN  THIS  LOCATION  WILL  BE  RECORDED  BY  GOME  OTHER  RECORDING 
LEV  I CK . 


ADAS  MATRIX  BLOCK  CONVERSION 
FIGURE  S-Lc 


A-S-IO 


rifi[>s  dppoari  np  a loop,  tho  liotLoin  of  the  1 iliii  .'n'.-i  lot  cpot  in'licalors. 

They  autcinat  Lcfl.t.l.y  tiiinotato  farfpitx  on  the  proniKl  t'eicl  iftiliif’  ,IR  cnei’p.y  above  n 
pradotorinined  thi'eshold . 

Anotiics'  annotation  of  intonest  to  the  intorpreter  is  the  line  runvilnp 
along  the  top  edge  of  the  filn.  Thin  line  will  appear  when  the  system  is 
flovm  in  the  Nni-row  field  of  View  (NFOV). 

The  fiducial  mark  to  the  right  of  the  ADAS  block  indicates  the  point 
along  the  film  to  which  the  flight  information  refers.  I.oran  coord inater, 
identify  the  point  of  intersection  between  the  nadir  and  an  intersecting  line 
from  the  fiducial. 

C.  Monsura_ti^ 

Techn  iques  used  to  moasui'e  ob  jects  on  opoivu  iona.l  AN/AAD-5  imagery  can  l>o 
olitained  ft'om  the  Sci\sor  ilxploiiat ion  Manual.  When  working  in  the  Idd'/llS, 
measurements  will  bo  done  l>y  tlio  computer. 


INSTRUCTION  BLOCK  #6 


CHARACTERISTICS  OF  THE  PAVE  TACK 
FOWARD- LOOKING  INFRARED  (FLIR)  SYSTEM 
(3  Hours) 

Instruction  block  6 will  deal  with  the  unique  characteristics  of  the  PAVE 
TACK  FLIR  System.  The  purpose  is  to  familiarize  the  interpreter  with  its 
operation  so  that  his  skills  will  be  maximized  while  working  in  the  RRF/ES. 
This  familiarity  is  necessary  to  accomplish  immediate  exploitation  of  near- 
real-time  FLIR  video  during  a QSR  mission. 

The  FLIR  System  is  a near-real-time  infrared  imaging  device  that  receives 
IR  energy  from  a scene  and  reproduces  this  scene  on  a CRT  display.  A unique 
aspect  of  this  system  is  the  ability  to  "look"  in  any  direction  below  the 
aircraft.  Informatio'.;  derived  from  FLIR  imagery  supplements  data  gathered  by 
the  AN/AAD-5  Downward -Looking  IR  System.  The  POD  containing  the  FLIR  sensor 
is  mounted  below  the  KF-4C  aircraft  and  can  be  manually  controlled  by  the 
system  operator  or  automatically  positioned  by  the  aircraft  computer. 

Because  the  system  can  seai'ch  anywhere  along  the  terrain,  it  possesses  a 
stand-off  capability  linlike  a dovaiward-looking  sensor.  Targets  of  a hostile 
nature  such  as  AAA  sites  can  be  viewed  without  directly  endangering  the  recon- 
naissance aircraft.  In  addition,  this  capability  gives  an  oblique  perspective 
of  a target  ai'ea,  which  may  yield  more  information  than  a vertical  view.  An 
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example  illxistrat : nft  this  characteristic  v/ould  be  the  search  for  troop  activity 
aloHK  the  edge  of  a heavily  wooded  area.  A downward  view  can  result  in  omis- 
sion of  targets  and  possibly  draw  artillery  fire  from  hostile  ground  forces, 
w!;oreas  the  TLI!’  system  can  stand  off  at  a safe  range  and  acquire  imagery. 

SYSTfM  CHARACTERISTICS 


Direct  control  of  the  PAVE  TACK  I’LIR  System  is  maintained  by  the  operator 
in  the  RE-4C.  In  addition  to  controlling  the  direction  in  which  the  system 
"looks",  lie  can  switch  polarity  from  positive  to  negative,  change  fields  of 
view,  xcom  in  on  a target,  and  rotate  an  image  on  the  monitor. 

The  systoui's  ability  to  search  the  terrain  in  a variety  of  modes',  forward, 
side,  and  AH'  searct>,  provides  information  noi"'mally  unavailable  with  conven- 
tional reconna issance  systems.  In  the  forward  search  mode,  potentially  dan- 
gerous areas  may  be  detected  and  appropriate  changes  made  in  the  flight  path, 
figure  G-la  illustrates  the  FLIK  System’s  capability  to  look  into  hostile 
environments  before  actually  flying  over  unsecured  areas  with  the  AN/AAD-5 
system . 

Due  to  smaller  I ields  of  view,  the  PAVE  TACK  iT.IR  sensor  can  also  compli- 
ment At!/AAl)-'j  coverage  of  the  same  area  as  illustrated  in  Figure  6-lb.  This 
gives  interpreters  a second  view  of  a target  scene  which  improves  the  proba- 
l)iiity  for  correct  identification. 
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GENERALIZED  FlEL D-OF-VTEW  COMPARISON 
BETWEEN  THE  AN/AAD-S  AND  PAVE  TACK  FLIR 


figure  b-lb 
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DurillfJ  cl  OSH  missaion,  !;lio  system  operator  m<iv  sv/.ii:rh  nolaritv  from 
positive  to  negative.  if  a certain  presentation  annoys  the  interpreter,  lie 
also  has  the  option  to  reverse  the  polaritv  when  it  appears  on  the  video 
monitor.  Figure  G-?  is  an  example  of  positive  and  negative  n.IR  pre.sentations . 

Two  fields  of  view  are  available  with  the  FLIR  System,  and  the  choice  of 
which  rOV  is  empiloyed  is  determined  by  Che  operator.  Unlike  the  AN/AAD-H's 
I'OV , i'LlK  roV  s are  rnea.sured  angularly  in  three  directions.  Horizontal, 
vertical  and  diagonal  measurements  are  listed  in  Table  f-1  for  both  narrov; 
and  wide  fields  of  view  along  with  a comparison  of  ground  coverage  at  various 
altitudes  for  both  the  PAVK  TACK  FLIR  and  the  AM/AAD-f). 

ANGULAR  DIMENSIONS  FOR  PAVF  TACK  FLIR 


Horizontal 

Vert ical 

Diagonal 

Narrow  Field  of  View 

3.Z<> 

2.  ‘>0 

1 . 'i>^ 

Wide  Field  of  View 

12. G° 

10.1" 

7.6° 

HORIZONTAL  GROUND  COVLRAr.r"  AT  VARIOUS  ALTITUDFS 
FOR  PAVF,  TACK  FLIR  AND  THF  AH/AAli-H 

Radar  FLIR  AAI)-'l 


Altitude 

NFOV 

KFOV 

Mi’OV 

wrov 

600' 

27.6 

110 

344.  3 

1048 

lOuO' 

C r. 

220 

606 

2096 

1600' 

02.6 

330 

1047 

3144 

2000' 

110 

740 

1396 

4192 

All 

d i miens  i oii.s 

measm'od 

in  feet. 

Table  G-l 
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FlGUUt 


posiTivr. 


AND  NLGATiVi:  FI.  IR  IMAC7FS 


POS. 


NFG. 
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The  option  to  7-ooiti  in  on  a particular  target  is  excercised  on  board  the 
aircraft.  This  results  in  a 2x  enlargement  of  any  scene  with  no  change  in 
resolution,  giving  the  KhlR  interpreter  an  image  of  increased  scale  from  which 
identification  can  be  made. 

Due  to  the  disorientation  that  can  result  from  slewing*'  the  sensor  in  a 
variety  of  directions,  rotation  of  a scene  may  be  done  within  the  aircraft  to 
compensate  for  imagery  which  would  appear  unnatural  on  the  monitor.  For 
instance,  if  the  system  operator  cues  in  on  a target  as  the  aircraft  passes 
over  it,  the  scene  will  invert  and  appear  upside  down  as  the  sensor  is  direc- 
ted behind  the  aircraft.  Rotation  corrects  this  problem  so  that  an  interpreter 
can  work  nioro  c^uick.ly  wiTh  FLIR 

FLIR  INTERPRETATION 


Target  signatures  on  FLIR  imagery  arc  in  many  ways  similar  to  those  on 
hard  copy  AN/AAD-5  imagery.  The  form  of  presentation  is  the  primary  difference 
between  the  two  systems.  The  FLIR  sensor  operates  in  the  thermal  infrared 
i-'egion  of  the  electromagnetic  spectrum  as  does  the  AN/AAD-5;  therefore,  tonal 
characteristics  are  basically  the  same  for  both  systems.  Targets  which  emit 
more  thermal  energy  than  their  background  appear  light  on  positive  imagery  md 
dark  on  negative  imagery. 


Changing  of  viewing  angle. 
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Imay;ery  appears  on  the  monitor  within  the  RIU’/HS  at  a rate  of  30  frames 
per  second.  It  can  be  played  back  at  1,  3,  6,  10,  1!3  and  20  frames  per  second 
to  more  c].osely  scrutinize  a tarp.et  scene.  The  interpreter  also  has  the 
option  to  fi'eeze  onto  a scene,  but  this  usually  results  in  a degraded  image. 
The  riilR  display  also  contains  additional  information  pertaining  to  the  opera- 
tional status  of  the  system.  Most  of  this  data  is  of  little  importance  to  the 
interpreter  with  tVie  exception  of  slant  range  distance,  and  sight  line  roll 
and  pitch  angles.  The  slant  range  distance  appears  along  the  top  of  the 
display  as  illustrated  in  Figure  6-3.  It  is  given  as  8.0  KFT,  meaning  that  it 
is  0,000  feet  from  the  aircraft  to  the  point  on  the  ground  in  the  center  of 
the  sightline  reticle. 

Sightline  pitch  and  roll  indicators  along  the  left  side  and  bottom  of  the 
display  indicate  tlie  direction  in  which  the  PAVi:  TACK  ThlR  Ry.stem  looks  at 
the  terrain.  Tlic*  pitch  angle  .scale  describes  the  orientation  of  the  POD  along 
the  line  of  fliglit.  The  indicator  runs  from  (0*^),  pointing  to  the  front  of 
the  aircraft,  to  (-100°),  directly  behind  the  aircraft  (note  Figure  6-4a). 

The  roll  angle  indicator  shows  an  interpreter  the  downward  inclination  of  the 
system  across  the  line  of  flight.  An  angle  of  (-90°)  indicates  that  the  PAVE 
TACK  FIjIR  pod  is  ".looking"  outward  to  the  left  of  the  aircraft  and  (+90°) 
means  it  is  .imaging  to  the  right  of  the  aircraft  (note  Figure  6-4b).  It  is 
important  tliat  the  interpreter  calculate  the  downward  inclination  of  the 
system  using  both  pitch  and  roll  angles.  Figure  6-5  depicts  the  orientation 
of  the  PblR  sensor  and  the  appropriate  pitch  and  roll  angles  as  they  appear  on 
the  n,IR  monitor. 
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PAVe  TACK  FLIR  MONITOR  DISPLAY 


INSTTOCTION  HLOCK  117 


TARGET  OLTLCTiON  AND  lUl^NTiriCATION 
TECHNIQUES  IN  NEAR-REAL  TIME 

U2  Hours) 


The  key  ingredient  to  effective  near-real-time  interpretation  is  rapid 
target  detection  and  accurate  target  recognition.  The  ability  to  perform  in 
these  ai'eas  is  tlie  result  of  training  and  experience.  During  this  training 
course  each  interpreter  became  familiar  with  tlie  sensor  system's  capabilities » 
infrared  principles  and  infrared  imagery  characteristics/IR  signatures. 

During  this  twelve-l^our  block  of  instruction  tiie  intei'preter  will  be  employing 
all  teclmiques  of  imagery  interpretation  to  rapidly  detect  and  correctly 
.dentify  "tinio-sonsitive  targets."  The  results  of  past  studies  cono.iude  that 
au  the  speed  of  film  presentation  to  an  interpreter  is  increased,  the  proba- 
bility oi  his  making  oirors  also  increases.  However,  it  was  further  concluded 
that  if  image  interpreters  have  been  selected  for  having  extremely  fast  reac- 
tion-times, it  might  be  safe  to  present  the  film  at  a speed  of  10  inches/ 
second.  *■  These-  results  wore  derived  from  experiments  utilizing  interpreters 
viewing  conventional  aori.al  photography,  further  studies  indicated  that  a 
speed  of  6 inches/second  is  an  acceptably  high  rate  of  film  presentation. 

Interpreters  received  ncar-perfoct  correct  response  scores  at  this  running 
2 

.speed.  further,  when  the  interpreters  were  allowed  to  control  the  running 
speed,  some  individuals  would  speed  up  t!ie  film  to  an  average  rate  of  10 

3 

inches/second,  without  hindering  their  a.bii.ity  to  detect  critical  t.argets. 

1-  Human  A.si^ects  of  Photographic  Tnterpretat .’.on,  boston  University  Physical 
l'ese.arch  hahoratorie.s , May  1957  31. 

2.  Ibid,  p.  32. 

3.  ibid,  p.  32. 
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When  int.'GrprGtiiig  tlio  AN/AAD-!)  infrfJV'ed  imaf’.et'y  in  rho  RRr/rs,  ilm 
iiiterpi'Gtop  wilJ  bo  viowin(»  tho  imagci'y  at  a maximum  spood  of  ;\r>  viudKis/ 
second  ov  13  feet/mimitc  in  the  WFOV;  and  l.D'Vsecond  on  fi.b  1-Get/minuto  in 
the  NFOV.  Ho  will  have  the  capahility  to  view  tlie  imaj'.ery  at  a slower  rate 
and  to  "freeze  onto"  a tai'got  (stop  tlie  film  advance ),  As  was  coveted  in  a 
previous  instruction  block,  one  image  interpreter  will  be  responsible  for 
vletocting  and  annotating  targets,  while  another  will  be  responsible  for  the 
j dent ilicdt ion  of  those  targets,  for  the  purpose  ol‘  training,  each  intei'pro- 
ter  will  lie  working  individually  during  the  Practical  Kxcrcises  in  this  block 
of  instruction. 

When  interpreting  the  PAVr  TACK  n.IR  imagery  the  interpreter  will  be 
viewing  the  data  on  a CONRAC  R0P>-17  Video  Monitor.  As  is  the  interpretation 
sitviation  with  the  AN/AAD-S,  he  will  have  the  capability  to  "freoze"  or  "lock 
onto"  a target  scene.  Again,  einphasi.s  will  oe  placed  on  rapid  detection. 

o SCANNING  TbCHNlQUiJS  JN  NFlAR-RDAb  TJMH 
oo  AN/AAI)-'j  Hardcopy  Imagery 

Several  experiments  h «ve  been  con<lucted  in  the  area  of  imagery 
scanning  teclmiquos  when  interpreting  aerial  frame  photography. 
Most  reseai'chcrs  have  concluded  that  for  accui'ate  results,  the 
interpi’oter  should  .scan  the  edges  of  the  image,  fi'ame  first,  and 
work  to  the  con  ter  of  the  frame. 


When  .?cannvnp.  cont inuous-Ktrlp  imfipery  such  nr  the  At!/AAI)-'j 
while  it  ir>  movtnit  across  -he  lipht  table,  experionoo  has 
proven  that  it  is  beneficial  to  bepin  soanninu  as  soon  as  the 
start  of  the  film  reaches  the  illuminated  surface  of  the  table, 
and  to  scan  the  imat'cry  from  top  to  bottom  and  boti:om  to  top 
lust  as  the  scanner  scans  the  terrain.  (See  PiRure  7-1.)  In 
dense  canopy-covered  areas,  tlie  intei'preter  should  limit  his 
search  to  the  edees  of  the  covered  areas  and  to  any  roads, 
trails  or  cleared  areas  that  may  bo  appai'ont.  In  the  eveuL 
that  there  are  disjtortions  in  the  sepment  of  imagery  being 
scanned,  attention  should  be  focused  only  on  those  areas  that 
arc  discernible.  Good  scctnning  practices  also  include  forming 
habil:-'!  such  as  moving  the  eye;?  rather  than  the  bond,  exorcising 
caution  to  detect,  identify  and  move  on,  rather  tl\an  dwelling 
upon  identified  targets.  Keep  in  mind  that  when  working  in  the 
IU<r/bS,  one  image  interpreter  will  be  ro:?po??sil)le  foe  detection 
of  targets,  another  for  identification.  However,  targets  tiiat 
at'c  overlooked  at  the  detection  station  should  be  detected  on 
the  identification  station.  Tt  shoul<l  also  be  kej)t  in  mind 
that  when  working  at  tlie  detection  station,  tlie  ii?torprotcr 
will  have  the  capability  of  moving  the  film  in  the  advance 
dii'oction  only. 


oo  PAVi;  TACK  I'LIK  Data 

The  PAvr  TACK  run  data  will  be  di.splayed  on,  and  int.cpp»'Gi eu 
from,  video  monitoi':?.  Noi’inally,  the  intei'proter  will  be 


A-7-3 


OIRECTiON  OF  FLIGHT 


DIRECTION  OF  FILM  TRAVEL 


receiving  30  frames /second;  however,  he  will  also  have  the 
capability  to  select  recording  rates  of  15,  20,  or  30  frames/ 
second.  In  addition,  he  will  also  have  a "slow-motion  playback" 
capability  of  1,  3,  6,  10,  15,  20,  or  30  frames /second.  The 
manner  in  which  the  FLIR  data  is  displayed  on  the  video  monitor 
is  a function  of  the  way  the  data  is  collected.  For  example, 
if  the  FLIR  scanner  is  imaging  the  terrain  behind  the  aircraft, 
the  data  will  be  presented^  on  the  screen  of  the  video  monitor 
from  the  bottom.  Should  the  FLIR  system  be  slewed  to  the  right 
side  of  the  aircraft,  the  data  will  be  presented  from  the  left 
side  of  the  screen  on  the  video  monitor.  The 'method  used  to 
scan  the  data  should  be  established  early,  and  remain  constant 
throughout  the  detection  task. 

During  the  remainder  of  this  block  of  instruction,  the  inter- 
preter will  be  performing  various  "Practical  Exercises"  to 
improve  his  detection  and  interpretation  techniques  in  real 
time/near-real  time.  These  techniques  will  improve  through 
training  and  experience.  As  the  interpreter's  proficiency 
improves,  so  will  his  self-confidence. 


I 

I 
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INSTRUCTION  BLOCK  #7 


Equipment : 


Objective; 


Instructions : 


PRACTICAL  EXERCISE 

ANNOTATED  SEARCH  AND  IDENTIFICATION-AN/AAD-5 


Light  table,  7x  tube  magnifier,  3 exercise  answer  sheets,  lead 
pencil. 

To  identify  as  many  targets  depicted  in  the  annotated  areas 
during  the  time  allocated  for  each  exercise.  There  will  be 
"falsG-alarm"  targets.  The  exercise  is  designed  to  train  the 
interpreter  in  rapid  target  detection  and  recognition  It  is 
intended  to  serve  as  a confidence-building  tool. 

1 - Place  the  roll  of  AN/AAD-5  infrared  imagery  on  the  light 
table  (Emulsion  down,  data  blocks  in  a readable  position). 

2 - Drive  the  entire  roll  of  film  across  the  table,  so  that  you 
will  become  familiar  vfith  the  type  of  annotations  you  will  be 
working  with  during  the  exercise.  Do  not  attempt  to  identify 
the  annotated  targets.  Once  you  have  scanned  the  entire  roll, 
rewind  the  imagery  to  the  first  target  scene. 
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3 - During  the  first  exercise,  you  will  have  five  minutes  to 
identify  the  annotated  targets.  You  will  be  viewing  the 
imagery  at  approximately  13  feet/minute.  This  is  the  maximum 
speed  that  you  will  be  using  when  working  in  the  RRF.  Write 
the  identification  of  each  annotated  target  next  to  the  appro- 
priate number  on  answer  sheet  #1.  Begin  the  exercise. 

4 - During  exercise  #2  you  will  be  allowed  6.5  minutes  to 
identify  the  annotated  targets.  You  will  be  viewing  the 
imagery  at  approximately  11  feet/minute.  Record  your  identifi 
cation  next  to  the  appropriate  numbers  on  answer  sheet  #2. 
Begin  the  exercise. 

5 - During  exercise  #3,  you  will  be  viewing  the  imagery  at 
approximately  9 feet/minute.  You  have  8 minutes  to  complete 
this  exercise.  Use  answer  sheet  #3  to  record  your  answers. 
Begin  the  exercise. 

Upon  completion  of  exercise  #3,  the  instructor  will  talk  the 
students  through  each  target  scene.  Each  student  will  be 
required  to  check  their  answer  sheet  during  this  review.  On 
the  top  of  each  answer  sheet  record  the  number  of  targets 
correctly  identified,  and  the  number  of  targets  incorrectly 
identified,  or  omitted. 
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PRACTICAL  EXERCISE 


Equipment 


Objective : 


Instructions 


FREE  SEARCH  - DETECTION  AND  IDENTIFICATION-AN/AAD-5 


7x  tube  magnifier,  three  (3)  answer  sheets,  lead  pencil,  1 
each  red,  blue  and  black  grease  pencils  (china  markers),  mask- 
ing tape. 

To  increase  the  interpreter's  skills  in  rapid  detection  and 
identification. 

1 - Place  the  roll  of  AN/AAD-5  infrared  imagery  on  the  light 
table  (emulsion  down,  scene  numbers  and  data  blocks  in  a read- 
able position). 

2 - During  the  first  exercise,  you  will  be  viewing  the  imagery 
at  approximately  13  feot/minute.  Using  a red  grease  pencil 
annotate  all  "time  sensitive"  targets  that  you  detect  on  each 
pass.  Key  your  annotations  to  the  answer  sheet  provided.  Use 
the  following  procedure  and  forn;at: 


Target  Scene 

Annotation  # 

Target /Target  Activity 

1 

1 

2 1/2  ton  truck 

1 

2 

Bridge,  under  construction 

2 

1 

S . P . gun 

2 

2 

Tank 
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2 


3 


1/4  ton  truck 


2 4 Barge,  off  loading 

You  have  13  minutes  to  complete  this  exercise. 

3 - Following  the  same  procedure  as  you  did  for  exercise  1, 

annotate  all  "time  sensitive"  targets  using  a blue  grease 
pencil.  During  this  exercise,  you  will  be  viewing  the  imagery 
at  11  foet/minute.  You  have  lb  minutes  to  complete  this  task. 
Note:  should  you  desire  to  change  any  of  the  interpretations 

made  during  the  previous  exercise,  circle  the  target  in  blue 
and  record  your  findings  on  the  answer  sheet.  Do  not  erase 
your  first  annotation. 

4 - Following  the  same  procedure  as  you  did  for  exercise  1 and 
2,  annotate  all  "time  sensitive"  targets  using  a black  grease 
pencil.  During  this  third  exercise,  you  will  be  viewing  the 
imagery  at  a rate  of  9 feet/minute.  You  have  18.5  minutes  to 
complete  this  task. 

Upon  completion  of  exercise  #3  you  will  be  given  an  "overlay 
key"  to  check  the  results  of  each  task. 
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IHSTKUCTION  BLOCK  //7 


SCANNING/ TAROLT 


Equipment; 


Objectives: 


Instructions : 


PRACTICAL  KXLRCISi: 


DCTKCTION  TECHNIQUES  IH  NLAR-REAL-TIMC  - PAVE  TACK  FLIR 


Video  monitors,  lead  pencil,  and  answer  sheets. 

Practice  in  scanning  FF.IR  data  and  detecting/identifying 

targets  from  a video  monitor. 

1.  This  practical  exercise  will  consist  of  three-40 
minute  cxet'oises. 

2.  During  each  exorcise  you  will  be  required  to  record 
yovir  detections  on  the  answer  sheets  provided, 

3.  After  completion  of  each  detection  exercise,  the 
video  data  will  be  presented  to  you  a second  time. 

4.  During  this  phase  of  the  exercise  yovj  are  to  confirm 
your  detections  and  properly  identify  them  on  your 
answer  sheets. 
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5.  Target  scenes  will  be  identified  by  the  "digital 
time  reference  code"  on  the  video  monitor.  An 
example  of  how  your  answers  are  to  be  recorded  is 
shown  in  Figure  7-2. 


A- 7-11 


INSTRUCTION  BI.OOK  //7 


PRACTICAL  CXLRCISi:  - DBTCCTION  AND  IDKNTinCATIQM  PAVl 


answer  SilEET  - 4 


Exercise  if 


Digital  Time 

Referer.ee  Code  Target  Type(s) 


Figure  7-2 
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TACK  El. IK 


Number  of 
Targets 


INSTKUCriON  BLOCK  //O 


INTERRr.LATCI)  VARIABLCS  MTLCTING  INTERPRETER 
PERPORMANCi:  IN  NEAR-RKAL-TIMC  INTERPRETATION 
AND  STRIKL  RLCQN'hAISSANCL 
(3  Hours) 

INSTRUCTION  BLOCK  H‘J 

DATA  BASK  PREPARATION  AND  UTILIZATION 

(1  Hour) 

INSTRUCTION  BLOCK  illO 

MISSION  PLANNING  CONSTDRRATION 
(1  Hour) 


INTRODUCTION: 


Tor  tlio  next  three  liours  we  will  be  '■lealin'j  with  conditions  tb.at  can 
adversely  affect  the  interpreter's  pei'formance  in  near-real-tiTne  interpreta- 
tion. To  reduce  and/or  eliminate  these  conditions  there  are  certain  techniques 
that  the  interpreter  can  employ.  Two  sucli  techniques  arc:  data  base  prepa- 

ration and  utilization,  and  mission  planning  and  preparation.  Because  the 
i:iat:orin.l  lu'esentod  in  blocks  9 and  10  liave  an  effect  on  the  vairiables 
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IttaS,. 


J 

encountered  when  interpreting  in  near-i->eal-tiine,  inatruction  blocks  0,  9 
and  10  will  bo  dealt  with  together,  iiy  prosonting  the  material  in  thin 
manner,  tlio  interpreter  will  rcalir.c  the  im])ortance  of  thorougli  mission 
planning  and  preparation.  He  will  also  recogniiie  the  value  of  a data  base 
when  preparing  for  a QSR  mission^  and  while  performing  his  duties  during  an 
actual  missiovi. 
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INSTRUCT  tON  jJLOCK  //O 


INTCRRlN-ATi:!)  VARIAm.nS  ArFCCTING 
INTERPRETER  PERFOUMANCK  IN 
NEAR-REAL-TIME  INTERPRETATION  AND 
STRIKE  RECONNAISSANCE 
(3  Hours) 

During  this  block  of  instruction,  the  interpreter  will  be  introduced  to 
two  main  variables  which  may  affect  his  performance  in  near-real-time  inter- 
pretation. These  variables  are; 

1.  Stimulus  Variables,  and 

7.  Response  Vai'iables 

Under  stimulus  variables,  display  conditions  will  be  considered.  Vfhen 
viei^ing  the  AN/AAD-D  imagery,  these  conditions  include; 

Image  Scale 

Object  (Tai'get  Componont(s)  Size,  Shape,  Microstructvire , Contextual 
Eactors ) 

Image  Resolution  (Spatial/Thermal ) 

Polarity  (Positive/Nogative  Presentation) 

Contrast 

Display  Arrangement 
I.ight  Tnten.sity 
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size  of  Viewing  Surface 
Viewing  Distance 
Magnification 
Film  Speed  (Viewing  Time) 

Number  of  Targets  Present 

The  following  illustrations  depict  some  of  the  previously  mentioned 
stimulus  variables  (rote  Figures  8-1  through  8-5). 

Response  variables  to  be  considered  when  viewing  the  AN/AAD-5  imagery 
include : 

Interpreter’s  Acuity 
Interpreter ' s Alertness 
Interpreter's  Fatigue 

Interpreter's  Scanning  and  Search  Techniques 
Interpreter's  Morale 

Apperceptive  Content  (target  recognition  and  training) 
Environmental  Conditions  (crowded,  noisy  work  area) 

When  interpreting  PAVE  TACK  FLIR  data  in  the  QSR/PIIF  Exploitation 
Shelter,  the  stimulus  and  the  response  variables  will  be  the  same  as  when 
working  with  "hard  copy"  AM/AAD-5  imagery;  however,  additional  stimulus 
variables  will  be  introduced.  Two  such  variables  are:  jitter  and  ambient 

light.  Jittei  is  often  present  on  the  PAVE  TACK  video-monitor.  This  is 
especially  true  when  the  interpreter  "locks  on"  or  "freezes"  a target. 
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Classified  pages  8-5  through  8-9  to  be  distributed  on  the  day  of  class. 


Perhaps  this  was  noticed  during  previous  instruction  blccks.  The  effects  of 
ambient  light  may  annoy  the  interpreter  because  of  reflections  on  the  video 
screen.  Other  stimulus  variables  worthy  of  mention  are  aircrafc  motion  and 
sensor  slewing.  These  variables  can  have  an  adverse  effect  on  the  interpreter 
in  that  he  may  become  disorientated  or  even  realize  a sense  of  vertigo.  For 
the  next  thirty  minutes  or  so,  these  stimulus  variables  will  be  presented. 
During  this  time,  the  interpreter  should  experiment  with  adjusting  the  light 
intensity  and  contrast  on  the  video  monitor.  He  should  also  experiment  with 
image  polarity  selection  and  attempt  to  establish  a comforteible  viewing  dis- 
tance from  the  video  monitor  which  will  enable  him  to  achieve  optimum  inter- 
pretation results. 

The  primary  response  variable  when  viewing  PAVE  TACK  FLIR  data  is 
fatigue.  The  interpreter  may  realize  fatigue  in  a shorter  period  of  time  when 
interpreting  from,  a video  monitor  than  he  would  when  interpreting  hard  copy 
imagery  over  a light  table. 


INSTRUCTION  BLOCK  #9 


DATA  BASE  PREPARATION  AND  UTILIZATION 
(1  Hour) 

The  QSR/RRF  Exploitation  Shelter  has  a capability  for  establishing  a data 
base  which  can  be  utilized  when  planning  and  preparing  for  a mission  or  during 
the  actual  QSR  mission.  The  mechanics  of  how  to  prepare  and  use  this  capa- 
bility will  be  explained  during  Texas  Instrument's  training  program.  The 
value  and  purpose  of  maintaining  a data  base  will  be  explained  at  this  time. 

There  are  three  primary  purposes  for  establishing  and  maintaining  a data 
base  for  QSR  missions.  These  purposes  are: 

1.  The  interpretation  team  can  utilize  the  data  to  familiarize  themselves 
with  the  target  area  (environment^)  to  be  flown.  This  can  be  accom- 
plished as  a mission  planning  and  preparation  task  which  will  be 
further  explained  during  the  next  block  of  instruction.  Past  exper- 
ience has  proven  that  when  an  image  interpreter  is  familiar  with  an 
area  of  operation,  his  interpretation  time  is  decreased  and  his 
interpretations  are  more  accurate. 

2 . The  interpretation  team  can  utilize  the  data  to  familiarize  themselves 
with  the  signatures  of  specific  targets  that  the  QSR  mission  will  be 
flown  against.  This  can  also  be  accomplished  during  the  mission 
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I'lainiin)’,  and  profiaiMt. ion  [ihane  of  the  OSR  mission.  Here  the  inter- 
i rainr-  has  an  oppoi'tunity  to  viev;  these  tarf’cts  under  various  condi- 
tions. For  example,  the  data  base  may  contain  a record  of  a tarp^et 
ima^^ed  at  differtmt  orientations.  A recoi’d  that  shov/s  a target 
under  various  conditions  might  also  be  contained  in  the  data  base. 
I'or  example,  the  interpreter  may  have  the  opportunity  to  become 
familiar'  with  the  siganture  of  a certain  type  of  tank  when  it 
appears  on  an  open  road,  or  v/hen  it  is  positioned  along  a tree  line, 
or  in  a hull  defilade  position. 

3 . The  interpretation  team  can  utilize  the  data  bas;s  for  comparative 
covei'age.  This  may  be  done  during  the  actual  QSR  mission.  Should 
the  interpreter  detect  an  object  that  looks  suspicious,  but  does  not 
display  enough  characteristics  for  accurate  interpretation,  he  may 
refer  to  the  data  base  to  see  if  the  target  appeared  on  previous 
mission  data,  '^his  procedure  can  reduce  the  false  alarm  rate. 

Tt  should  be  kept  in  mind  that  time  is  of  utmost  importance  during  a TSR 
mission;  therefore,  the  data  base  should  be  utilized  to  a greater  extent  prior 
to  the  actual  QSR  mission. 
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MISSION  PLANNING  CONSIDERATIONS 


INSTRUCTION  BLOCK  #10 
( 1 Hour ) 


When  planning  an  infrared  mission,  the  image  interpreter  should  be 
familiar  with  mission  planning  considerations  and  factors  that  will  affect 
the  appearance  of  the  imagery.  Planning  infrared  scanner  and  FLIR  missions 
for  general  reconnaissance  of  a specific  activity  requires  a knowledge  of: 


o The  effects  of  time 

o Weather  conditions 

o Sensor  system  capability 

o Target  type/thermal  characteristics,  and 

o Position  of  the  target  with  respect  to  nadir  (mission  profiles,  in 
order  to  obtain  the  most  usable  intelligence  data) 

Occasionally,  the  mission  planner  will  have  some  control  over  such 
variables  as  the  flight  profile  efnd  the  time  of  day.  The  situation  often 
will  not  permit  waiting  for  optimal  weather  conditions. 
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o 


Effects  of  Time 


When  planning  an  infrared,  mission  the  following  time-of-day  factors 
should  be  considered: 

a.  Heat  from  vehicles,  generators,  pipelines,  etc.,  can  be  obscured 
by  solar  heating  in  the  daytime.  Should  it  be  necessary  to  fly  a 
daytime  mission,  this  tendency  can  often  be  reduced  by  the  use  of 
proper  filters. 

b.  The  periods  one  hour  before  sunrise  and  one  hour  after  sunrise, 
and  the  periods  one  hour  prior  to  and  one  hour  after  sunset  are 
the  poorest  for  infrared  missions  since  these  are  times  of  minimum 
temperature  contrast.  (Refer  to  Instruction  Block  #4,  "Radiometric 
Crossover. " ) 

c.  Maximal  heating  occurs  two  to  three  hours  after  local  noon  on  a 
clear  day. 

d.  Target  materials  that  heat  quickly,  cool  quickly. 

e.  During  periods  of  extended  heavy  overcast,  daytime  records  do  not 
have  the  thermal  detail  of  imagery  obtained  on  a clear  day  because 
shadows  are  absent.  Overcast  conditions  are  usually  more  favorable 
for  detecting  indications  of  activity  (especially  vehicle  exhausts 
and  aircraft  engine  run-up)  than  are  dear-day  conditions. 
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f.  The  nature  of  the  target  activity  should  be  considcjred.  For 
example,  after  heavy  firing,  weapon  tubes  can  remain  hot  for 
varying  lengths  of  time. 

o Effects  of  Weather 

Infrared  systems  can  be  operated  with  limited  success  in  marginal 
weather  conditions  that  would  be  unacceptable  for  conventional  aerial  photo- 
graphic missions.  Wlien  planting  an  infrared  mission,  the  following  weather 
conditions  should  be  considered; 

a.  Extended  period.s  of  overcast  reduce  thermal  contrast  and  may 
eliminate  details  of  the  terrain.  (Figure  10-1) 

b.  Extended  periods  of  low,  heavy  overcast  produces  a condition  in 

which:  1 - all  ground  surfaces,  2 - the  base  of  the  clouds,  and 

3 - the  atmospheric  paths  between,  approach  the  same  temperature, 
decreasing  thermal  details.  (Washout  of  thermal  contrasts  usually 
is  most  severe  during  nighttime).  (Figure  lC-2) 

c.  An  e;<tended  period  duration  of  winds  reduces  differential  radiant 
cooling  effects,  bringing  all  exposed  surfaces  to  nearly  the  same 

^ level  of  radiation.  high  humidity  in  addition  to  wind  ci’oates  <i 

wind  shadow  effect  on  line  scan  imagery  as  depicted  in  i'igure  10- 

3. 
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riGURt:  10-1 


INFRARED  IMAGE  AFTER  EXTENDED  PERIOD 
or  OVERCAST  HAS  REDUCED  THERMAL  CONTRAST 


FTGUKE  10-2 


INFRARED  IMAGE  OF  TERRAIN  WITH  LOW 
HEAVY  OVERCAST 


DATE:  4 MAR  75 

TIME:  2000 

ALTITUDE-  5000' 
AREA:  FLOYD,  NY 


10  5 


MTCi  l2-i'^61 
tlHE:  2030 

AREA:  HEAR  FORT  WORTH,  TEXAS 


10-6 


d.  Wlien  all  surfaces  arc  saturated  with  water,  they  radiate  with  high 
emissivity.  If  all  surfaces  are  saturated  immediately  after  a 
rain,  they  may  appear  low  in  contrast.  (Figure  10-4) 

e.  Heavy  fog  will  prevent  the  detection  of  targets  located  in  depres- 
sions of  the  terrain  and  in  low-lying  areas.  (Figure  10-5.) 

Ground  fog  generally  forms  in  the  late  evening  hours  and  may  be 
expected  to  continue  well  into  the  night. 

f.  Unlike  fog,  smoke  cover  over  a target  area  will  not  affect  the 
quality  of  the  infrared  image  of  that  area,  llecause  of  the 
ability  of  infrared  wavelength  energy  to  penetrate  most  smoke 
covers,  infrared  reconnaissance  systems  provide  an  excellent 
method  for  troop  n>ovement  detection  under  smoke  concealment,  and 
for  post-strike  damage  assessments. 

g.  High  humidity,  rain,  clouds,  and  dust  have  an  adver.se  effect  on 

the  PAVE  TACK  FLIR  system,  as  will  be  demonstrated  on  the  following 
tape . 


Table  10-1  offers  the  interpreter  a limited  "Target  Selection  Guide" 
lor  detecting  targets  and  target  activity  under  various  weather  conditions. 
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FIGURE  10-4 


ELIMINATION  OF  THERMAL  CONTRAST  DUE 
TO  SATURATION  OF  SURFACE  WITH  RAINWATER 


o 


Mission  Profile 


The  tlight  profile  assigned  by  the  mission  planner/image  interpreter 
and  flown  by  the  pilot  should  be  an  optimization  of  factors  concerning  the 
basic  capabilities  of  the  AN/AAD-5  Line  Scon  System  and  the  PAVE  TACK  FLJR 
system,  those  concerning  the  safety  of  the  Quick-Strike  aircraft  and  the 
military  significance  of  the  targets  being  sought. 

o Mission  Preparation 

Wiien  working  in  the  QSR/RRF  Exploitation  Shelter,  the  interpreter  may 
be  called  upon  for  advice  as  to  how  specific  target  areas  should  be  flown  to 
achieve  optimum  results;  however,  his  primary  duties  will  be  "mission  prepara- 
tion." Prior  to  flying  a QSR  mission,  the  interpretation  team  working  in 
the  RRF  will  be  alerted.  At  this  time,  the  team  will  be  given  the  coordinates 
of  the  geographic  area  to  be  flown  and  the  types  of  targets  that  the  mission 
will  be  flown  against.  Procedures  must  then  be  established  to  plan  and 
prepare  for  the  mission.  These  procedures  should  include  the  following 
tasks: 

1.  Determination  and  selection  of  the  appropriate  maps/charts  that 
will  depict  the  target  area(s). 

2.  Familiarization  with  and  annotation  of  the  target  area(s)  on  the 
charts . 
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3. 


Keacarch  of  exisLiny  data  base  to  dotoMEiino  if  Ik  coverayo  of  the 
taryet  ar>ea  is  available i if  so,  tlie  team  should  fainiliari/o 
fhejnselves  with  the  area. 

. Familiarization  with  the  target  signatures  that  the  mission  vfill 
be  flown  against. 

5.  Determination  of  the  best  or  preferred  polarity  for  optimum 
interpretation  results. 

Completion  of  these  tasks  will  maximize  the  efficiency  of  the  QSR  concept. 
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INSTRUCTION  BLOCK  //II 


PRACTICAL  CXAM  PART  I 

TARGET  DETLCTION  AND  IDCNTiriCATION  ON  AN/AAD-5  IMAGE! y 

(2  Hours) 

This  instruction  bloc)<  v;ill  be  comprised  of  a two-part  practical 
exam.  The  fir-st  section  will  deal  with  target  detection  and  identifica- 
tion on  AN/AAD-L  hard  copy  imagery.  Targets  appear  on  both  day  and 
night  IR  imagery. 

Equipment : Light  table,  7 x tube  magnifier,  exam  answer 

sheets,  and  lead  pencils. 

Objective : To  correctly  identify  as  many  targets  on  the  film 

as  possil^le,  wittiin  the  allotted  time. 

Instructions : 1.  I'lace  the  roll  of  AN/AAP-5  infrared  imagery 

on  the  light  table  with  the  emulsion  side 
down  and  the  data  bloc)<s  in  a readable  position. 

2.  You  will  bo  viewing  the  film  at  an  average 
speed  of  11  feet  per  minute.  During  this 
viewing  time,  all  targets  must  be  listed 
according  to  frame  number  on  answer  sheet  #1. 
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3,  If  you  feel  that  there  is  no  significant 
target  activity  within  a frame,  note  it  on 
your  answer  sheet. 
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I 'i^CTICAL  rXAM  PAHT  II 

TARGET  DETECTION  AND  IDCNTII'ICATION  ON  PAVK  TACK  FLIR  IMAGERY 

This  portion  of  the  practical  exam  will  involve  detection  and  identifi- 
cation of  targets  as  they  appear  on  FLIR  imagery.  As  in  Part  I,  both  day 
and  night  imagei''V  wi31  he  viewed  by  the  interpreter.  You  will  only  have 
one  chance  to  view  each  scene. 

Eciuipment : CONRAC  monitor,  exam  answer  sheet,  lead  pencils. 

Objectives ; To  correctly  identify  any  target  which  appears  on 

the  FLIR  monitor. 

Instructions : 1.  Turn  on  the  CONRAC  monitor  and  set  brightness, 

contrast,  video,  and  size  controls  to  your 
liking. 

2.  There  will  be  no  slow  motion  or  stop  action 
of  video;  therefore,  you  must  work  quickly  to 
correctly  identify  the  number  and  type  of 
target . 

3.  Targets  must  be  recorded  along  with  the 
corresponding  rime  which  appears  directly 
above  the  sightline  reticle  on  the  video 
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monitor.  The  first  four  of  this 

computer  read-out  arc  suf  f ie:  Leiit:  for  correct 
identification.  In  certain  scenes  it  vn  11  be 
difficult  to  see  the  numerals  on  the  clock 
because  the  background  tends  to  blend  in  with 
the  digital  information.  In  the  event  that 
a target  is  spotted  and  you  cannot  read  the 
time,  wait  until  the  background  changes  and 
record  the  time  as  soon  as  it  is  readable. 


INSTRUCTION  DLOCK  Illy 


Introduct  ion: 


Rcniipiiient  : 


Phase  I 


Instructions: 


PKACTK'Al.  i:Xi:K(MSi: 

NEAR-Ri:Ah-TIMr  TAKGhT  DUTKCTION  AND  IhlINTIFICATTOM 
AN/AAD-r)  IMAGERY  AMI)  PAVr  TACK  PhlR  VIDEO 
( 2 Hours ) 

This  Practical  L'xercise  i'll!!  be  accomplished  in 
two  phases.  During  one  phase,  the  interpreter 
will  be  viewing  hard  copy  AN/AAD-5  imagery  over 
,i  light  table.  During  the  other  phase,  he  will 
be  interpreting  FLIP  data  presented  on  a video 
monitor. 

Liglit  table,  CONRAC  (or  equivalent)  video 
monitor,  tube  magnifier,  grease  pencil,  lead 
pencil,  and  answer  sheet.s. 


1 . Place  the  AN/AAD-5  film  on  the  light  table 
so  that  it  is  oriented  properly. 

2.  You  will  have  a total  of  10  minutes  to 
comi>lete  tJie  exercise,  which  means  that 
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3,  List  all  tarj>.<*ts  ami  tarpoi:  ar t i v i t v on 

answer'  sheet  l>y  frame  number.  If  there 
is  no  significant  tarr.et  activity  witliin  a 
frame,  make  note  of  this  on  your  ansvret' 
sheet . 


Phase  II 


Instruct  ions: 


Adjust  all  controls  on  the  CONRAf'  monitor  for 
o|itiiiiuin  viewinp,  condition.':.. 

As  v/as  the  case  v;ith  the  practical  exam, 
the  vi<leo  will  only  !^e  nlayed  one  Lime. 

There  will  be  no  opt  ion  to  freeze  a scene 
or  |'i<iy  it!  iniok  in  slow  n.otjoTK 

3.  Recor<i  all  i'ari^^et/tarj’ot:  aclivitv  on 
answer  sheet  2 alonp  with  be  iu-oper 
digital  time  reference  that  .api'ears  on  the 
monitor'. 


A1  •>  O 
“ 1. 


K 


'i.'JAKlo  W] 

pi.anuiw.  a:jh  PPliPAPATIOM 
( 1 Hour ) 


Introduct ion 


This  scenario  is  intended  to  serve  as  a practical  exercise,  and  to  com- 
pliment the  naterial  covered  in  Instruction  Block  ^10.  After  completing  this 
first  scenario,  the  interpreter  should  be  familiar  with  his  responsibility  in 
Obk  mission  planning  and  preparvition. 

L(iuip.mcnt  - AMS  Iri’SO.dOO  dhart , f>heet  NH  16-5,  Lead  Pencil,  Imagery 

examples  of  Target  Signatures,  Magic  Marker,  and  Report 
forms . 

Scenario 


The  interpretation  team  working  in  the  RRF  Exploitation  Shelter  has  just 
been  notified  that  a QSR  mission  has  been  fragged  to  fly  a designated  area  in 
search  of  targets  peculiar  to  a Mechanized  Armored  Unit.  Ground  Intelligence 
sources  reported  sighting  two  Soviet  GAZ-63  vehicles  (similar  to  the  U.S.  2 
1/2  ton  truck),  and  one  Soviet  T-54/55  medium  tank  on  a trail  in  the  vicinity 
of  geographic  coordinates  30°  37'  00"  M,  86°  15'  00"  W.  It  is  suspected  that 
the  75th  Mechanized  Armored  Division  is  preparing  to  "link-up"  with  the  5th 
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Airborne  lb  ij’ade  near  oi  di'on  /.one  localed  at  Keoitraiih j c coordinates  30*^  31' 
00"  N,  06°  20*  00"  W and  tojMjther  vadvanco  an  attack  on  l^j'lin  Air  Torce  I'ield 
t!'2  (Pierce). 


The  QSR  aircraft  has  been  tasked  to  fly  all  pi-'imary,  secondary  and  ter- 
tiary roads  and  trails  in  tlio  suspected  target  area  to  vei'ify  thifj  ropoi'tod 
enemy  activity. 

Procedures 


Upon  notification  that  a QSR  mission  has  beeii  fraggod,  the  iitterprctation 
team  should  begin  preparing  for  the  mi.ssion.  Preparation  should  include  the 
following  procetiuros : 


1.  I Determination  and  procurement  of  'die  appropriate  maps/chart  s tViat 

will  adequately  depict  the  target  arca(.s)  that  are  to  be  flown. 

2.  Familiai’i^ation  with,  and  annotation  of,  the  target  ai^ea(s)  on  the 
chart (s ) , 

'3.  Rese-ardi  of  existing  data  base  to  determine  if  coverage  oF  llie 
target  area  is  available. 

'I.  Familiarization  witli  the  targ.et  area  on  ^1  existing,  coverage. 

(Static  targets  tl\at  could  be  mistaken  fot>  QSR  targets  should  be 
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noted  nnd  rooorilofi  os>  the  cliai'is  in  an  ('I  fin'!'  to  reduce  tlie  "falr.e 
aiarm"  rale  durini’  ll»e  aoturil  mission.) 

'i . I'eteniii nation  of  ihe  types  of  equipment  that  comprise  a iiiechani<-u>d 
annored  unit.  This  task  may  require  researching;  order-of-battle 
inforttition  and/or  imagcv'y  inteiqirotation  key.s. 

6.  I'nini  1 iariiicition  with  all  target  signatures  peculiai-'  to  the  unit's 
oqui lament , 

7.  Detenu  nation  of  the  Ixist  or'  preferred  polni'lty  for  optimnm  intcr- 
pretability  of  each  target  type. 

11.  i'ainil iarization  witli  the  QSR/ldU'  report  format,  and  ail  abbreviations 
used  in  flic  Quick  Strike  report,  (This  material  will  bo  covered 
during  Scenarios  2A  and  :iA. ) 
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INSTRUCTION  BLOCK 


Equipment : 


Instructions: 


PRACTICAL  EXERCISn 

NEAR-REAL-TIME  TARGET  DKTSCTION,  IDENTinCATION, 
AND  REPORTING-  AN/AAD-S  IMAGERY 


Light  table,  tube  magnifier,  grease  pencil,  lead 
pencil,  and  "Quick  Report"  forms. 

During  this  exercise  you  will  be  working  in  two-man 
teams.  One  interpreter  will  be  responsible  for 
detecting  and  annotating  targets  on  the  AN/AAD-5 
imagery  and  the  second  interpreter  will  be  respon- 
sible for  target  identification  and  verbal  report iifg. 
Keep  in  mind  that  when  working  at  the  detection 
station,  the  film  can  only  be  transported  in  one 
direction ; therefore,  the  interpreter  will  get  one 
look  at  each  target  scene  before  it  is  advanced 
onto  the  take-up  spool. 

The  interpreter  responsible  for  target  identification 
and  verbal  reporting  has  the  capability  to  move  the 
film  in  either  direction;  however,  keep  in  mind  that 
the  objective  of  the  QSR  mission  is  to  report 
activity  to  the  strike  decision-makers  in  minimal 
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time.  This  is  particularly  important  for  transitoxY 
(TN;>)  and  mobile  (MOB)  type  targets. 


Procedures : 


1.  Place  roll  #1  of  the  AN/AAD-5  infrared  imagery 
on  the  light  table  (data  blocks  in  a readable 
position). 

2.  Interpreter  #1  - annotate  all  targets  that  are 
specified  in  the  previously  read,  attached 
scenario. 

3.  During  this  exercise  you  will  be  allowed  13 
minutes  to  detect  and  annotate  the  appropriate 
type  targets.  You  will  be  viewing  the  imagery 
at  approximately  11  feet /minute. 

4.  Upon  completion  of  the  detection  exercise, 
rewind  the  imagery  to  the  supply  spool. 

5.  Interpreter  if2  - identify  all  annotated  targets. 
Verbally  inform  Interpreter  #1  of  your  identi- 
fications. 

6.  Interpreter  #1  - record  the  identifications  on 
the  (}ulck  Report  forms  provided.  The  mission 
number  for  this  exercise  is  S01.  Each  target 
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or  group  of  like-targets  detected  in  the  sarie 
location  must  be  included  on  separate  forms* 
i.e. , you  have  detected  and  identified  seven  2 
1/2  ton  trucks  in  a convoy;  your  report  should 
read: 


Mission  Number: 

£ i i 

Target  Report  Number: 

0 0 0 1 

Identification ; 

T R K _ 

Number  of  Targets: 

0 7 

Operational  Status: 

OPR 

Perishability: 

TNI 

Relationship: 

H 

The  next  target  or  group  of  targets  detected 
and  identified  should  be  recorded  on  "TARGET 
REPORT  NUMBER"  0001;  etc.,  until  all  targets 
identified  have  been  reported. 

Upon  completion  of  the  exercise,  the  instructor 
will  talk  the  students  through  each  target 
scene.  Each  student  will  be  required  to  check 
their  "Quick  Reports"  during  this  review.  On 
the  top  of  each  report,  record  the  number  of 
targets  correctly  identified  and  the  nuiiA>er  of 
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targets  incorrectly  identified  or  omitted. 

Once  this  has  been  accomplished,  clean  all 
annotations  off  tVie  film. 

ft.  During  the  next  phase  of  the  exercise,  Inter- 
preter #2  will  perform  the  detection  and 
reporting  tasks,  and  Interpreter  ^1  will  be 
responsible  for  identifying  all  detected 
targets. 

0.  Place  roll  »'2  of  the  AN/AAD-5  infrared  imagery' 
on  the  light  table  in  the  appropriate  manner, 

10.  Follow  the  same  procedures  outlined  in  items 
1 through  7. 

11.  During  this  exercise  you  will  be  allowed  3 
minutes  to  detect  and  annotate  the  type  of 
targets  specified  in  the  scenario.  You  will 
be  viewing  the  imagery  at  approximately  11 
feet /minute. 
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INSTRUCTION  BLOCK  HIM 


SCENARIO  2A  AND  2B,  NEAR-REAL-TIME  TARGET  DETECTION.  IDENTIFICATION 
AND  REPORTING  ON  AN/AAD~5  IMAGERY 
( 5 Hours ) 

There  are  three  primary  functions  to  be  accomplished  in  the  near-real- 
time, ground  exploitation  of  imagery.  These  functions  are: 

1.  Target  detection, 

2.  Target  identification,  and 

3.  Target  report  generation. 

Target  detection  can  be  de*^ined  as  determination  of  the  existence  or  non- 
existence of  targets  by  viewing  the  imagery.  There  are  two  methods  used  to 
detect  targets.  These  methods  are: 

1.  T'ne  dir  ot  appi^oacli  (actually  seeing  the  target),  and 

2.  The  associative  method  (the  target  is  determined  by  its  surround- 

ings). 

Target  identification  is  the  extraction  of  sufficient  information  from 
imagery,  relative  to  the  target,  to  determine  its  military  significance. 

The  types  of  information  might  include  target  type,  numbor  of  targets. 
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tar>’ot  location,  operational  status  and  perishability.  Target  report  genera- 
tion iy  the  consolidation  of  target  identification  Information  into  a concise 
report  tor  transmission  to  the  strike  decision-makers. 

In  the  conventional  imagery  exploitation  environment  where  time  is  not 
a critical  factor,  the  design  of  equipment  and  operating  procedures  does  not 
need  to  specifically  isolate  the  three  primary  functions.  Basically,  a 
single  interpreter,  working  with  a single  piece  of  equipment,  performs  all 
three  functions.  However,  in  the  near-real-time  environment,  in  order  to 
meet  the  critical  time  criteria,  it  is  necessary  to  isolate  each  of  the 
above  functions,  and  Initiate  operational  procedures  to  allow  several  inter- 
preters to  work  in  a "production  line"  fashion. 

In  the  RRF  Exploitation  shelter,  the  implementation  of  the  "production 
line"  approach  to  exploitation  completely  separates  the  target  detection  and 
target  identification  functions.  In  this  Implementation,  target  detection 
is  accomplished  by  one  interpreter  scanning  the  incoming  imagery  in  near- 
real-time.  His  sole  responsibility  Is  to  detect  targets  and  to  cue  a second 
intei'preter  to  those  segments  of  imagery  containing  targets.  The  second 
interpreter,  cued  to  the  smaller  segments  or  areas  of  imagery,  performs  the 
target  identification  function  and  inputs  the  identifying  information  into  a 
pra-formatted  target  report  (see  Figure  14-1).  Optional  operating  procedures 
will  allow  a third  interpreter  to  actually  generate  the  target  reports  using 
verbal  inputs  from  the  second  Interpreter  as  he  accomplishes  the  identifica- 
tion function. 
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riguro  lU-1  Quick  Strike  Reconnaissance  "Quick  Report" 


MISSION  NUMBER 

TARGET  REPORT  NUMBER 

IDENTIFICATION 

NUMBER  OF  TARGETS-  — 
OPERATIONAL  STATUS- 
PERISHABILITY — 

RELATIONSHIP 

ELEVATION  OF  TARGET- 

I TDB 

GEO  COORDS- 

UTM  OR  UPS 

COMMENTS 


xxxx 

xxxx 

xxxxxxxxxx 

XX 

XXX 

XXX 

X 

xxxx 

xxxxxxx 

xxxxxxx 

xxxxxx.xx  xxxxxx.xx 

VXXXXXXXXXXXX 
X 40  X 


The  detection  station  or  first  station  provides  film  motion  and  light 
intensity  controls  necessary  for  accomplishing  the  target  detection  function. 
The  detection  station  operator  scans  the  film  as  it  moves  across  his  station 
and  designates  targets  by  circling  with  a grease  pencil.  The  film  moves 
through  a dt'op  box  to  the  identification  station  or  second,  station  where  the 
target  identification  and  report  generation  functions  are  accomplished.  The 
identification  station,  through  the  interface  With  the  automated  data  process- 
ing (ADP)  subsystem,  provides  automated  assistance  for  determining  target 
coordinates  and  generating  target  reports.  The  identification  operator, 
cued  to  the  circled  areas  on  the  film,  identifies  the  target  to  the  extent 
necessary  to  complete  the  target  report.  Coded  data  blocks  on  the  film  are 
read  automatically  by  the  code  matrix  reader.  Using  this  positional  data  as 
a.  reference,  target  locations  are  determined  by  placing  the  film  light- 
station  cursor  on  the  target.  A mapboard  with  cursor  allows  automatic 
correlation  between  film  positions  and  locations  on  the  reference  map. 

Reporting 

Because  the  report  used  in  the  QSR/RRF  is  unlike  otlier  interpretation 
reports  that  the  interpreter  is  familiar  with,  it  is  necessary  to  become 
acquainted  with  its  format,  the  types  of  information  to  be  reported,  and  the 
abbreviations  to  be  used  in  the  report. 

The  report  shown  in  figure  1*1-1  will  be  the  type  used  in  the  QSR/RRF. 

Trie  "Mission  Number",  and  "Target  Report  Number"  will  be  automatically 
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initialized  at  the  beginning  of  each  QSR  mission.  The  only  information  that 
the  intei'preter  genei’ating  the  report  will  be  responsible  for  is: 


IDENTIFICATION  - XXXXXXXXXX 
NUMBER  OF  TARGETS  - XX 
OPERATIONAL  STATUS  - XXX 
PERISHABILITY  - XXX,  and 
RELATIONSHIP  - X 


All  information  included  below  "Relationship"  will  be  automatically  recorded 
for  the  interpreter . 

Figure  14-2  lists  the  abbreviations  used  in  the  "Identification"  field 
of  the ^ Quick  Report.  ITie  interpreter  is  allowed  up  to  ten  letters  under 
this  field. 

"Number  of  Targets"  is  self-explanatory.  After  the  target  identifica- 
tion is  recorded,  the  number  of  targets  must  be  included.  For  example,  if 
two  camouflaged  anti-aircraft  artillery  (AAA)  sites  are  identified,  the 
report  should  read: 

IDENTIFICATION AAACAM 

HUMBER  OF  TARGETS— -02 
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Figure  14-2 


The  following  abbreviations  may  be  us 


the  Quick  Report. 


ABN 

ACT 

AFL 

AMO 

ANT 

AAA 

AMG 

ARM 

ART 

ATW 

APC 

BKS 

BBL 

BN 

BTY 

BIV 

BRG 

BID 

CAM 

CML 

COM 


Airborne 

Aircraft 

Airfield 

Ammunition 

Antenna 

Anti-aircraft  artillery 

Anti-aircraft  machine  gun 

Armor 

Ai'tillery 

Automatic  weapons 

Armored  personnel  carrier 

Barracks 

Barrels 

Battalion 

Battery 

Bivouac 

Bridge 

Building 

Camouflage 

Commercial 

Communications 


i 
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:'eviations 


DEP 

DIV 

DZ 

ELC 

EQP 

PRY 

HAR 

HQ 

HEL 

HOS 

IND 

INF 

JCT 

LOC 

HIS 

HSL 

NAS 

NVB 

PER 

PET 

PWP 

QTR 

RR 

RPY 

RVT 

RVR 

RWY 


Depot 

Division 

Drop  zone 

Electronics 

Equipment 

FeiT:'y 

Harbor 

Headquarters 

Helicopter 

Hospital 

Industry 

Infantry 

Junction 

Lines  of  communication 
Missile 

Mean  sea  level 

Naval  Air  Station 

Naval  base 

Personnel 

Petroleum 

Power  plant 

Quarters 

Railroad 

Refinery 

Revetment 

River 

Runway 
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SAM 

Surface -air  missile 

SSM 

Surface -surface  missile 

TRP 

Troops 

TRK 

Trucks 

TNL 

Tunnel 

VEH 

Vehicle 
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Tho  next  cAtegory  on  the  report  that  the  interpreter  should  be  concerned 
with  is  "Operational  Status".  Kigure  14-3  lists  the  abbreviations  used  in 
this  field.  Again,  let  us  assume  that  two  camouflaged  anti-aircraft  artillery 
sites  are  identified.  In  addition,  the  interpreter  determines  that  both  are 
dummy  sites,  llis  report  should  then  read: 

IDENTIFICATION— AAACAM 
M'JKBER  OF  TARGETS  — -02 
OPERATIONAL  STATUS— DEC 


In  the  third  category  the  interpreter  is  responsible  for  is  "Perish- 
ability". The  codes  shown  in  Figure  14-4  describe  the  degree  to  which  a 
target  is  transitory  in  nature.  Again  using  the  AAA  site  example,  the  QSR 
Quick  Report  should  read: 


IDENTIFICATION— AAACAM 
NUMBER  OF  TARGETS— 02 
OPERATIONAL  STATUS— DEC 
PERISHABILITY-— FIX 
RELATIONSHIP— H 


"Relationship"  is  the  last  category  of  concern  to  the  interpreter. 
Figure  14-5  lists  the  codes  pertaining  to  "Relationship”,  The  code  that 
should  be  reflected  on  the  Quick  Report  is  shown  in  the  example  above.  In 
addition,  a "Corrarents"  section  which  can  accomodate  up  to  forty  letters  is 
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I U>,\»Pi5  I'l  l Oiiorafi.jncil  Stafus 

Ttus  following  am  comi.iu ev-acoeptahle  onirias  of  operational  s1:at\is  for 
Qvrio.k  Itoiiopv  and  their  definitions. 

Operational.  All  essential  elements  of  the  target  are  ohserved 
to  he  oiierational  or  other  operational  indicators  are  observed. 

Not  Ojterai ional . Essential  elements  of  the  target  are  observed 
to  lie  nonoperat ional  or  operational  indicators  for  the  target 
type  are  iibaerved  to  he  absent. 

occupied.  Tlie  target  appears  to  be  Inhabited  and/or  does  not 
oontciin  the  equipment  necessary  to  accomplish  its  designated 

t atil  I 


iin<ici:ui-ieii.  The  target  <loes  not  appear  inliabited  and/or  does 
not  contain  the  ecjiiipment  necessary  to  accomplish  its  desig- 
iiri  I <id  I as!  . 

Under  ( r.n.si  met  ion.  The  l.argol  is  being  constructed,  v'epaired 
or  modified  in  such  a way  as  to  restrict  the  operational 
eapuhiliiy  of  vlic  installation. 

t winj,  K;  i . 11.0  target.  ap|.oaro  to  be  externally  complete  and 

. apnl.  I e w)  iiperat  jon,  f(Ut  without  activity  indications  to 
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DMG 


Dsr 


DEC 


ADN 


RMV 


sliow  iii.it.  iho  in.sta.ll.fit' ion  i.>;  .ictriially  opr>r.Tt' ionn  1 (to  bo 
iir.ofi  only  whon  reporting  targets  formerly  L'CO), 

Damaged.  Tlie  target  bas  been  damaged  to  an  extent  that  it  is 
no  longer  capable  of  pei'forming  its  mission  but  could  be 
restored  to  a usable  condition. 

Destroyed.  Tbe  target  has  been  damaged  to  an  extent  that  it 
can  no  longer  function,  nor  can  it  be  restoi-ed  to  usable 
condition. 

Deception.  The  sole  purpose  of  the  target  is  to  deceive, 
e.g.,  dummy  SAM  sites. 

Abandoned.  Targct/Installation  is  ob.sorvod  not  in  coiufit  ion 
to  be  of  immediate  u.so. 

Removed.  Target/Tnstallation  lias  been  raxed,  dismantled  or 
removed . 
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I'ig'jrc  rorishability 

Thu  followiiiji  codes  <lesc»'tho  the  dejTroe  to  which  a target  is  transitory 

in  nature. 

riX  rixod  target.  One  which  has  a high  degree  of  probability 

that  it  will  Gtili  be  at  Die  reported  coordinates  wlion  re- 
acquired for  strike;  sucb  as  a building  or  bridge. 

MOB  Mobile  target.  One  which  is  capable  of  being  moved  within  a 

sliort  period  of  time;  such  as  an  SA-0  site  or  bivovusc  area. 

TNB  Transitory  target.  One  vjhich  is  in  isotion  or  capable  of 

immediate  movement;  such  as  a tank  column  or  ti'uck  park. 


riguro  )ii-S  l><? L-11  ionsliip 


The  foJ  iowir.R  codes  desGV'iho  ih.^  iarp,*}t' ' s ionslii|j  to  frirndlv 

forces : 


r Friend ly 

H tiOLUilo 

N Neutral 

U Unknown 
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available  for  any  other  pertinent  information  that  the  interpreter  considers 
essential  to  the  Strike  decision  makers.  Keep  in  mind  that  a separate 
report  must  be  generated  for  each  target , or  group  of  targets  detected  at 
particular  geographic  locations. 

The  remainder  of  this  block  of  instruction  will  be  a Practical  Exercise. 
The  exercise  will  be  presented  in  scenario  form. 


INSTRUCTION  SLOCK  //lU 


SCENARIO  2A  AND  2li 


Situation : 


The  "Friendly"  (RLUF)  Forces  have  successfully  overtaken  SKlintac  Main 
Air  Force  Base  that  had  Been  previously  hel<i  by  the  RED  Forces.  At  the  time 
of  engagement,  tlie  RED  Force  Units  were  not  up  to  combat  strength;  however, 
armor  convoys  were  detected  in  logistical  holding  areas  outside  the  reserva- 
tion of  Eglintao  Main.  It  was  determined  by  intelligence  sources  that  the 
vehicles  were  awaiting  P.O.L.  and  ammunition  re-supply. 

It  should  be  assumed  that  the  RED  Forces  are  aware  of  the  present 
combat  situation  and  are  preparing  to  launch  a counter-attack  on  Eglintac 
Main.  There  are  two  airfields  located  in  the  vicinity  of  the  enemy-occupied 
areas.  Both  airfields  are  capable  of  accommodating  cargo  and  fighter  air- 
craft. At  the  pi-esent  time,  these  airfields  have  not  lieen  secured  by  friend- 
ly forces. 


In  addition,  a .standard-guage  rail  line  also  services  the  area  occupied 
by  RED  Forces.  Ro-supply  could  be  accomplished  through  any  available  means 
of  transpoi'tation. 


Allied  ground-i'occe  foi-ces  report  that  many  of  the  tertiary  I'oads  in 
the  areci  are  in  need  of  repair  before  any  heavy  voliicles  can  tivivel  on  tliem. 
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QSR  Mission  FragRed : 


The  interpretation  team  has  just  been  briefed  on  the  current  operation- 
al situation.  They  received  notification  that  a QSR  mission  has  been  fragged 
by  higher  command.  The  mission  will  be  flown  against  the  following  types  of 
targets  and  target  activity; 

Wheeled  Vehicles 
Tracked  Vehicles 
Aircraft 
AAA  Sites 
SAM  Sites 
Supply  Areas 
Troop  Movement 
Airfield  Activity 
Rail  Activity 
Road  Improvement 
Airfield  Improvement 
Tc;-iporary  bridges,  and 
Road  Ey-Passes 

The  interpretation  team  has  completed  mission  preparation,  and  is  ready 
to  receive  mission  data  (imagery). 


A-lU-20 


Tlie  weather  lias  been  overcast  with  light  rain  showers  for  the  past  24 
hours;  therefore,  it  may  be  necessary  to  fly  both  day  and  night  missions  to 
satisfy  the  QSR  objectives.  It  should  be  assumed  that  any  activity  detected 


on  the  imagery  is  hostile. 


INSTRUCTION  BLOCK  Hi'S 


SCENARIO  o,  NLAR-REAL-TIML  TARGET  DETECTION,  AND 
IDENTiriCATION  ON  PAVE  TACK  FLIR  VIDEO 
(4  Hours) 

I'LIR  imagery  is  input  as  composite  video  and  is  exploited  using  the  video 
exploitation  subsystem.  This  subsystem  is  composed  of  three  video  viewing 
stations,  a video  switching  network  and  video  controller,  and  a FLIR  digital 
data  interface  unit.  One  of  the  video  viewing  stations  is  mounted  in  the  film 
interpretation  console.  The  remaining  two  stations  are  in  the  FLIR  Imagery 
Interpretation  Console-  Each  video  vievfing  station  consists  of  a Conrac  RQB- 
17C  video  monitor,  Lcho  Science  VDR-300  video  disk  recorder /reproducer,  video 
cursor  generator,  and  operator  control  panel.  Using  the  control  panel,  an 
operator  can  select  to  view  incoming  real-time  FLIR  video,  video  previously 
recorded  on  his  disk,  or  to  transfer  video  frames  recorded  on  his  disk  to  any 
other  operator' 's  disk. 

The  video  disk  at  each  station  provides  the  capability  to  store  600 
frames  of  video.  Routine  of  the  video  (incoming,  disk-to-disk  tr-ansfers,  and 
disk-to-inonitor  playback)  is  accomplished  by  the  video  switching  netw<>rk  and 
video  controller  in  response  to  commands  from  the-  operator  control  panel  and 
ADR  subsystem.  Tlie  FLIR  Digital  Data  Interface  Unit  inputs  the  positional 
data  associated  with  the  video  frames.  Thi.s  incoming  data  is  maintained  by 
the  ADP  subsystem  for  correlation  with  the  frames  recorded  on  the  disks. 


A- 15-1 


Or>  a pr«mission  basis,  operators  at  two  of  the  video  stations  arc  des- 
ignated to  perform  the  detection  function.  These  tv;o  operators  view  the 
incoming  real-time  FLIP  imagery  to  detect  targets.  When  a target  is  detected 
by  an  operator,  he  may  freeze  (stop  action  display)  and/or  replay  the  frames 
containing  the  target  at  any  one  of  several  selectable  replay  rates.  Once  the 
existence  of  a target  has  been  confirmed,  the  operator  transfers  the  video 
frames  containing  the  target  to  the  video  disk  at  the  third  station.  Mean- 
while, the  second  detection  operator  has  continued  to  scan  the  incoming  FLIP 
video  to  detect  the  next  target.  The  operators  continvie  to  function  in  this 
"ping-pong"  fashion  throughout  the  mission. 

The  third  viewing  station  operator  is  designated  to  perform  the  identi- 
fication and  report-generation  functions.  The  short  segments  of  video  trans- 
ferred to  his  disk  may  be  replayed  in  foi'ward  or  reverse  at  any  of  several 
replay  rates  and  in  stop  action.  The  operator  identifies  the  target,  deter- 
mines the  t<pget  location  with  the  assistance  of  the  video  cursor  and  ADP 
subsystem,  and  generates  the  target  report  in  the  same  manner  as  previously 
outlined. 

During  the  next  phase  of  your  QSR  training  (provided  by  Texas  Instruments) 
you  will  be  working  in  the  QSR/PPF  Fxploitation  Shelter’.  At  that  time,  you 
will  be  i'nstructed  on  how  to  use  the  video  exploitation  subsystem.  The  re- 
mainder of  this  block  of  instruction  will  be  a Practical  Fxercise  presented  in 
scenario  form.  You  will  be  tasked  to  detect  and  identify  targets  without  the 
benefit  of  a freeze  option.  To  the  extent  that  your  video  monitors  have 
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briglitnoss , contrast,  and  polarity-reversal  controls,  you  have  the  freedom  in 
the  operation  of  these  controls  in  order  to  gain  experience  of  how  they  affect 
the  video  data. 
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INSTRUCTION  BLOCK  1/15 


SCENARIO  3 


SITUATION: 


The  "Friendly"  (BLUE)  Forces  are  still  occupying  Eglintac  Main  Air  Force 
Base;  however,  previously  fragged  strike  missions  were  unsuccessful  in  pre- 
venting the  RED  Forces  troop  buildup,  due  to  the  lack  of  ground  support. 

Allied  ground-recce  forces  report  sighting  several  enemy  helicopters,  and 
fixed-wing  transport  aircraft  outside  the  containment  az'ca  of  Fglintac  Main. 

In  addition,  large  convoys  of  armored  vehicles  v;ere  reported  moving 
closer  to  ^logistical  holding  areas. 

Intelligence  sources  suspect  that  the  anticipated  counterattack  on 
Eglintac  Main  is  about  to  be  launched. 

QSR  MISSION  FRAGGED: 

The  interpretation  team  has  just  been  briefed  on  the  current  operational 
situation.  They  received  notification  that  a QSR  mission  has  been  fragged  by 
higher  command;  however,  it  was  determined  that  it  would  be  extremely  hazard- 
ous to  fly  the  AN/AAD-5  directly  over  the  enemy-occupied  areas.  T)u>  l^AVF  TACK 
FLIR  system  will  be  flown  against  the  following  tarf;et:;  and  target  activity: 
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Wheeled  Vehicles 


Tracked  Vehicles 

I 

rixed-Wing  Aircraft 
Rotorcraft  (Helicopters) 

AAA  Sites 
SAM  Sites 
Supply  Areas 
Troop  Movement 
Airfield  Activity 
Rail  Activity 
Road  Improvement 
Airfield  Improvement 
Temporary  Bridges 
Road  Bypasses 
Ferry-Ctx>ssing  Activity 

The  interpretation  team  has  completed  mission  preparation,  and  is  ready 
to  receive  mission  data  (TLIR  video).  It  should  be  assumed  that  any  activity 
detected  is  of  hostile  nature. 

Record  all  identifications  on  the  "Quick  Report"  forms  provided.  The 
FLIR  target  scene  number  should  be  noted  in  the  "mission  number"  space  on  the 
report . 
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INSTRUCTION  BLOCK  //IC' 


SCHNARIO  NEAR-REAL-TTML  TARCLT  Dr.TCCTION  AMI) 

IDCNTiriCATION  ON  PAVD  TACK  FLIR  ANO  AH/AAD-5  IMAGERY 

(2  Hours) 

This  entiro  two  hour  block  of  instruction  is  a Practical  Kxerciso  prc~ 
sented  in  scenario  form.  During  the  exercise  you  will  be  workitig  in  two-man 
teams. 


SCENARIO  4 


SITUATION: 

As  a result  of  successful  strike  missions,  Die  RED  Porces  have  terminated 
their  counterattack  on  L'glintac  Main  and  have  begun  to  I’ogroup  in  logistical 
holding  areas. 

It  ha.s  been  cletermined  by  intelligence  sources  that  the  ei'.emy  )ias  estab- 
lished defenses  around  several  auxiliary  airfields  outside  of  Eglintac  Main. 

In  addition.  Blue  forces'  aircraft  reported  receiving  SAM  fire  during  pre- 
viously flown  missions. 

Prior  to  attempting  another  counterattack,  it  is  e:>sential  that  the  RED 
forcer,  he  resupplied  with  munitions  and  P.O.L.  To  prevent  this  resupply  and 
counterattack,  higher  command  lias  issued  a "seek  and  do:>ti'’Oy"  order. 
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QSK  MISSION  rRACCLD; 


Tlie  interpretation  team  has  been  briefed  on  the  current  operational 
situation.  They  received  notification  that  a QSR  mission  has  been  fragged  by 
higher  command.  The  mission  will  be  flown  against  all  time-sensitive  targets 
to  include  civilian  truck  and  tractor-trailer  activity.  It  should  be  assumed 
that  any  activity  detected  is  of  hostile  nature.  Record  all  identification  on 
the  "Quick  Report"  forms  provided.  The  FlilR  target  scene  number  should  be 
noted  in  the  "mission  numbet'"  space  on  the  report. 
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MISSION 

of 

Rome  Air  Development  Center 


RADC  plans  and  conducts  research,  exploratory  and  advanced 
development  programs  in  command,  control,  and  communications 
<c^)  activities,  and  in  the  areas  of  information  sciences 
and  intelligence.  The  principal  technical  mission  areas 
are  communications,  electromagnetic  guidance  and  control, 
surveillance  of  ground  and  aerospace  objects,  intelligence 
data  collection  and  handling,  information  system  technology, 
ionospheric  propagation,  solid  state  sciences,  microwave 
physics  and  electronic  reliability,  maintainability  and 
compatibility. 


